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(57) Abstract: A compound represented by the general formula (I) [wherein ring A represents 
an optionally substituted 5- to 8-membered ring; ring B represents a further optionally substituted 
4- to 10-membered ring; ring C represents a further optionally substituted benzene ring; X 1 rep- 
resents carbon; X 2 represents carbon, oxygen, etc.; W represents nitrogen, etc.; Y 11 represents a 
group represented by the formula CR^R 3 * (wherein R 2 represents hydrogen, cyano, nitro, etc. and 
R 3 ' represents hydrogen, cyano, nitro, etc.); Y 21 represents a group represented by the formula 
CR 4 R 5 * (wherein R 4 represents hydrogen, cyano, nitro, etc. and R 5 ' represents hydrogen, cyano, 
nitro, etc.), etc.; R 1 represents an electron-attracting group; and the symbol ... represents a single 
bond or double bond]. The compound is useful as an androgen receptor modulator. Also provided 
is a salt of the compound. 
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- 1 - ;v^cd c 4 _ 6 9 p t;w* >^x- £a*/fl v> 6 <> 

WtfMteK*^^**- A#ttfc»* «*«7xx;k o-hU;K m-hU 
;k p-bUJK 2, 3-^>U;K 2, ;*^k o-**x;k 

m -**xM p-^«v8-^>^ 'OXkF'J^ o-fc:^x 
-JKm-t'7xZiK p-k'7x^WK l-^^K 2 -^^k 2 

>^-;w 2-7>xujk txvx;k 7xt>h«J;K 7;wi/x;k 
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r», R'-csssns r«^®5ittSj turn . 

5 nWTt>J:V>75'/Wk XXf^fet<tt7S Ffl5«ntV»TfeJ:V^)W«* 

rAM±£fcteBSiUi©R 8 > R 2 , R 3 ' . R 4 ££tf R 5 ' «*©W«J Tw3n* r« 

15 -ry^ww*^ *3-^>^;w*^ n-^^v^^ -ry\*-> 

5/, tert-^/WT*^ n-^>^^'>> -fy*>^/W*^ **1>* 
n-^*^**^ <fyv*$//W*5/, 1.1 -^jWI^** 

R l , R'Y R T > R l0 > R", R l2 > R 13 ^ f A «±*fc» B Sjt±© R a , R», R 3 ' > R 4 &£tf 

r 5 ' ^cdb^Sj Testis rAayvjs^j ttxn 7y*R?. msnc^. 
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E\ R la > R», R la , R 3 . R 3 > R 3a . R 4 ' R 4a * R 5 > R 5 > R 5a ^^ R'TJwSti* 

snwTfe*v>T->;nBj tt^vsj ti/rrau 

>*ewm /s**/<;wfc£©«* (c 1 . 6 ) 7^*y-fM;TfUo^, * 

^Ud^K ^DK^JK.^yi'Db^^^ (C3-7) 7MrJ< 

)v& ; * * o y p * >* y * p >* ■ *> * D * > * y 

rbn#<;K 7x^f'JM^©c a , 10 7U-;« (c 2 _ 4 ) r^*^f 

»S ; v-^^-OK 7hn^MH©C,. 10 7'J-^ (C3-5) 

rA»Ji*jkttBj|th©R B . R 2 > R 3 > R 4 *^R 5 ' K*©«**J T3*£ns r« 
ack;k ^*/-f (Cx..) 7M^M;7^Jn^k * 

^ 1JD ^K ^DhMJK <V^nhKM^©fit <C,_.) 7)\>TM 

R', R>\ R\ R' a > R 3 ^ R 3 ' * ^ ^ R5 > R 5 * R5% R ^ ^ RK R ^ R ^ 
R'^iDC rA«±*fcttB«±or, R 2 ^ R 3 » R 4 #£tfR 5 ' K*©«*J 
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ect? ry;i^*^;v#x;kj tutu b*^#;v#x;i/, 
7n,***%)\?*.-)V*a>&* (Cx.,) y;v3*5/;&;v#x;v«;8v>s ^ 

bT#UWCfc«fcV>- 3 ^ Any>JSf («Atf7';* 4 **** 3?mm>) , 

tert-^b^>»©C 1 _.y^3*^ fffcKtt*!**^ xM->*> 
l_^7b*3/*W^ 2-t7h^*^*^ l-7xt>b^M 

- c -c ry^/i****^***^ turn fl***^**^*** 
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10 er=;v») > ^>fn7W >^d:/^;k ->^a^>^ 

;K ^o^^C 3 . 6 ^D7^) . tu-;v <«, 7x~;k l 

-rh^K 2-^7^;Hf©c,_ 10 7U-;v#) , r?*** <«, *>5^ 

7xW^C 7 _ 10 77JV^K ^Ktt7x^-C 1 _ 4 7M^) . 7 

nwTt>*v>**3it*j ic**** r«a«j £H«© 

an?* a. *«s«7;v*m «*r;^=i;w ^07^, tu-;k t^;v 

UTtt. MIBOBmStbT© rr^3*5/*^#=^J fc*tt*WM£R*& 

25 ptf;K ?7)V. tert-^;K ^>^;k A^^©C 1 - 6 7i^) , c 
3 . r> ^7W <«u ^n^ptf;K ^d^m ->^d^>^;k 
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#;v#-;k t^'jy^JVtoK i-t£^>>-;v# 

;k tert-^;K ^>^;k ^*5/;i*©c l -.7;i'*;i'*) ^ 7^» 

j; v> i - tr^ 3 ~ 8 ; * (£F * b < » 5 -.6 M) '©£t**7 ^ 

;K X3\>k ^nWK ^V^DWK T^K -fV^^K sec-^;K tert- 

7)V*U*7)^ ?UU*^)V. Vy)\>*U*^)V, bU^DQ^fJK b'J7;v 
rfrnpWK l-7MDIf;K 2-^D«^, 2, 2, 2-hU7^*n 
Xf;k ^>^7Mox^k 2-7MP7-DlfJK 1, 2-77MP70 
tf;K 3, 3, 3-f'J7MD^WK'l-7Mn^jK 4, 4, 4-h 
U7MD7fJK 1-^;^P^>^;K 5, 5, 5-hU7W^k 
l-^^D^^K 3, *-*?7frHrU+>fr*sfr* 6, 6, 6-hU7W 

rA#±£fcteBgt±CDR s , R\ R 3 > R 4 £i:tf R 5 ' re 
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V»t^WSy, see-^)W*W5y, tert-^^**W 57, 
n-^W*W5A ^V^>m*W5A 

<IWbW5A XKH5A n-^D^H$A >f V **** 

H5A'P-^^ws;aww. 

X^W>^**^ ^DK1/>^>1, 

r\ r 9 % r 10 , r 11 > r", r 13 , T^^n^) r/\uy>iH\ 7jc^S 5 bb<^c 1 _ 6 T;i/ 
15 3*'>iTMi**nTv>tt)J:^ c„7;wv*j tvx\t, mmfemo rc,. 6 T 

n-^;K -fV^;K sec-^;K tert-^;K n-^>^;K «fV*> 
20 **^>^M n-'v^K -TW^K 1 , 1 -S^^^K 2, 

2_^^;V^;K 8,3 T ^^^ 2 -X 

25 -fy^jW**^ sec-^V**^ tert-^/l*-*3/, n-^>^** 
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X ^ ;K 1, 1, 2-^OO-l-A 

^KD^>X?JK 2, 2, 2-bU7MDXm ^>^7MOXf;k 1 

tfjk l-A-f h*n^at!Jkih^>7°D^K 2-^;^n^atf;K 1, 

2_^^;v^-p^Dtf;K 3, 3, 3 - b U 7^tD7"n tf ;K n-^;K -fV 
i-^no7*m 4, 4, 4-h'J7^o7*f;K ^;i/^n^h^->. 

2.2-&*W7f)l'* 3,3-i?*7)V7zF 
10 ;W i - kFn^->- 2 - 7Mp-^nHM n-7"f JK sec-7*fJK tert 

n-^>^JK -fyo^M **^>5p;k i-7>fc*-ni>^;w 

5, 5, 5-hU7;VtP^>fJK n-'v^K -fW^fv'JK 

^->;k 3, 3-^^;V*D^^K 6, 6, 6-hU^;v^a^->^^ 

15 R 8 , R 9 , R'\ R ll > R 12 > R 13 - Tf^Sfr* r/VPy>I?> 7K^^ s bb<^C,. 6 7;V 

□^^s-eam^nTViTfeJ:^ c,. 6 t->;vsj ti/xn mtzfem® rc,. 6 T-> 

20 y^u,;K awj;k >f vawj;k had^jk 'M-tf-y^K t^op^jk 
^ * * u n << ;w * d h y ;k <f V * □ h / ;k a :7°d a >% x;H£> 

^Pi«g^^^ o u v> b 5 ft * b < » o u 3 i@<zx 7 y mmic^ 

25 K/W**^ n-7*b*^ -fV^V**^ sec-^***^ tert-T^ 

;v^v> n-^>^;w^^ -fv^^^**^ ***>9-Mr*$'* n- 

^^'X <V^»t^ 1. I-SJjWKWV**^ 2.2-5> 
. ^kt^^X 3.3 -S^M^***^ 2 -XM^/M"*^ 

Ho c H 7^p+ ^>STti$ nfc %> e, . 
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K\ R 9 > R 10 , R"x R 12 * R' 3 ^ fAP^>I^ 7RmS 5 bb<teC,_ 6 7;V 

n^^s-esm^nT^T^J;^ c,_ 6 7;vp*~>^j turn hOIB^o rc,_ 6 

yTalf/W*^ n-^H*^ <V^;V**^ wc-^f***^ tert 

v3m<o, yymm?. mmm?, mm?, svmm? ; * x 

sec-^;^^ tert-rWW*^ n-^>3^**^ -fV^>^V* 
^^>^^'>v n-M^W**^ -rv^^v^^ i» 1- 
15 ^^v^;^*^ 2/2-^^K^i'**^ 3,3-^pWK^v* 

r>\ r u „ R^cfc^tf R'a^sn^ rc,. 6 T;v^s^«fc^vt>b<«c 1 . 6 T^ 

-tv^u;k a*i/«j;k ^va'vu;k bf/tP^K ^i^/^;k t^up-t 
;k ^^jo^^ *ph/^;k ^v^Dh/-r;K ^p:/p/i>#;v#x 
p^* >^;i/^x;i/S*5J:^>^ a^>* x;i/Sfc<i:<£ c^T 
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y>r;K y^UD^fjk ^yo^ *dw-t;k ^v^oh^JK 

k.nKP^kMn'teO, i-Sfctt2ftjR-r.-bfc««oT,^s'(0)k,S(0)m,S(0)p, 
S(0)k% mrfc^Tk, m, p. k\ tf#0**T£*»* S.£;:£S(0)k, SCOhu 
S (0) p, S (0) k\ S (0) m° fc* WT k, nu p, k\ m> *« 1 «». S (0) $ ; * S <0) k, 

S(0)m, S(0)p, S(0)k a > S(0)#»tt nu p, k\ aP*« 2 ***Tt*tt* SCO), 

io. **n*n*i\ Q #o fc**s**. q#i 

15 B»*«ktf B'3rc**n* rs6K«i4nwti^4ftnuoiii £ 

^>*>, S/^d^IJ-X *,9W<79>* z/?ti*t7?>^ >>?u;°r>fc£ 
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io afawansn, mzm^n-r^^ ff*i/<tt4&v»uio**fc»Bftv»b 

15 H7^-JK 1,2,3 -***3?7»/-M 1.2,4 -**tf5?7V- 

;K 1.3,4-**U-^Tl/-M ^7if>. l,2,3-f7^/-^ 1,2, 
4_^75>7*/-/W 1,3,4-^7^/^ 1, 2, 3- h'J7V-;K 1, 

5?>v h u rvytz . 8 v 1 o i 

20 ifnn [l, 2-c] <<sW~-M tfan [i, 2-a] f 

tfZ», VfDD [1, 2-c] -<5^/-;V-4— tfnn [2, 3-c] t! 

HPD [3, 2-c] [3, 4-c] tf^\/-;K 

lH-tfDD [3, 2-c] Vf^y-JK t!Pn [1, 2-b] t£^/~;V-7- 
-f*A, 1H-7D [2, 3-d] -f [3, 4-d] -f 5 

25 ^/_; K 1H-7D [2, 3-c] t^VWK IH'^D [2, 3-d] -f S 
^/-;K 1H-7Q C3, 2-c] [3, 4-c] t!9 

\/-;k ih-^x/ [2, 3-d]^^/-;K fx; [2, 3-b] 7?>. 

4H-^f5^/ [4, 5-d] FTV-fo <a*V [2, 1-b] ^/-^ 
5//-HDD [1, 2-c] ^a^/-;K ^>>/7^>, <V^^/77X ^ 
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U>, 5/>>U>, ^^/U>> ^^d-'J>, y*?*s>* -r79-w>* 7V 
5 >, ^fue^x -f>HU^>, HDD ci,2-b.] tru^v, tr^/a ci. 

5-aJ.fc!US»\ -f 5^ v / CI, 2-a] fc£US?>\ -f^^/ Cl, 5 - aj tfU 
i*>> -f Cl, 2-b] t£U^>>>> <<$&V Cl, 2-aJ tfU^>> 1, 

2,4-h'J77a C4,3-a,] t!U5», 1,2,4-hUXVn C4,3-b_] 

-r^/ux -rs^/u^x tf^/u>, tf^\/u> ? >> *s*U5?>* rs> 

^i/^>> Tif^> ? >^ fc!DU^>, rh7kHn77X 5M"^>, 

;i/*U>, tf^^> ? >^ TifA°>, ^;i/t FD-f>H-;K ^;i/fcFnfcfcm [2, 
3-d] tTU^>, ^VkHnHDO [3, 2-d] tfU5?>, 7-Tlftf^n 

[2, 2, i] <\-?9>, ^<om±mi#mi&mm<D-fflttfe±m*miVfc<b 

y 2 \z&nz> cr 4 t> l < }*&&m=m b m<D-m&mi&isT\,*T>b 
mtz, wm^%tew&isnx\,*Th&^-m3:<nn<Dm&. yictstf* cr 2s 

£fcteY 2a t;i:J3#3 CR 4a t)b<^mm^^B a ^<D-gP^^bTViT ! foJ;Vio 
25 £ e>£, B at**S 5,lcfi^$tiT^T ! b<J;Viz:^©^«^ Y 11 \Z$$Vt2> CR 2 
Y 2 ' K&tt^ CR 4 % b < faaaiK^tt B m<0— ffi&«J&bTV>T«b<kV>. 
R 2 , R 2 \ R\ R*\ R 3 \ R\ R 4a , R 5 , R 5 ' & £tf R 5a T^£:n3 rtt&SftWC *> 
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iv^jn, .(ii)«ianT^T%J:v^^ (iiOiftsnrwT 
(U ' ) = N -u (3;*, u^<fc^u' »*n^n**Jic^x»sifcS£* 

15 UTS^/S MX.** ^"C (NE' E* ' ) =N-E C:**, E. E'J3^ 
E' ' ttJenWl***^!******^ (EBff*l/<B**i^«*t) 3 

T?*3n**»> . Cxii)«ft*nwT'bJ:v»*iMfc (xiii)«ftsnwrt> 
20 fc*t^**/wrM;ns* ( XV ii)«m^nT^T%J:^x;i/^T ; &.'i';^ 

*«) > (xix)v-T/*, CxxMVS/T;* (xxi)^T*-b3S> (xxiiMV~>7 
*-b3£, (xxiii)^^T^-hS. (xxivMV^>y*->S> (xxv)nhD 
(xxvi)nbDVS, (xivil)^;V*>Bfc**©75/;W6. (xxviii)*;V#>Sfe 
25 **©T3/M6, (nii)**V», (xxx)^^VS, Caxi)C 1 _ 4 7/Mrl'>5> 
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sec-^K tert-^;K n-^>^K <V^>^K 

'2.2-V*W?7»* 3,3-^^0^© 
Ci-.y^WW^^^^I?**. CUT, m^Oi«*tl/Ttt; 

10 «fcV>*mS> :>7/». fitfcSnTVvrfe«fcV>75^/3k *;v#^F5/*, <&^7 
;Va*S^;l/#X>V§ <«, ^b^^;V#^K Ib^r^JV^OCi.e 

^MSftttr^ (*u c 2 _ 6 7;v#/-ok ^>\Aok ad 

is y^riww^C!..;^*^ Aoy>ftsnwTW 

20 TVit'b.kK 

tbT0 rwtsjrc<rvr'bJ:ir»73/*j , rMsnwTt>J:v>*»*J . 

WI3Wfc*i:l/r© r«fcSnWTteJ:V>7>Mr:^WSj K*n*TMrZ& 
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^p-;k i-^>r~;k 2-^>^-;k 3-^>^;k 4-^'>f=M 

4 _^^; 1/ _3_^>X-jK 1 - A^t^Jk 2 -^t-M 3 - A^t-JK 

££X, 7;Krn;wBS&g£bTfciu ttBLfcWfcafcfcbx© rwfcsnwx 

stum ^^.«x^k i-/atf^K 2-^at!^k 
2 -^-;k 3-^n;K i-^>^;k 2-^>^;k 3-^>^;k 
4 _^>^-;k i-*v^>ci;k 2-^>-r.;K 3-^->n;K 

^-jvsoiiSibtji, ^tsufe«m*tUT(D rBm$nT^xfe«fc^y;v 

Miasms £bx<z> r@^$nx^TfeJ;^TU-;vsj 7 u—A^fc 
uxii 0^:7 x~;k t>hj;k ^x^->hU;K 7^7^ 

- ^n7;v*AS<DBms<hbxte, MtBbfe«ms^bxo remsn 
xvix^«k^T;^;kSj^^^«^t^^^^^^®^ fflv ^-^^ 

X#£o 
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stasis. tafpfe^v^w^o#^#^mm^s (mmmmmnm mzm^z 

r^fMiSSJ tutu WLfct7'J;K ^x-;k t?nu;i/> 

yg;K l,2,3-tW77'J;K 1, 2,4-^it^T^U;K 1,3,4- 
t^7yU^ 7 91f=M l,2,3-f7y77U;K 1,2,4-^T^T 

yu;K i. 3,4-^t^ti/u;k i. 2, 3- hjti/u;k 1,2,4-hUT 

ih— t>^/u;k ^>x-t>^/u;k ^>\/*-*i*vu;i>* i,2-^>v 
^ytwu;k ^>vw v /u;w i>v\u~)Vs 1, 2-^>i/^v^t 

^-yij^;K */*u-y-;w :7^^-;k ^^Uv^k :7°u~;k yefu 
#;w\vu;w «-;*j;w#u~jk /s-^i^U-jk t-^j^'J^ 

f<-;K ^TyYV-fr. 7x±hU^p;K 7ithn'J^K -r>FU^- 
;K tfDP Cl.2--.bJ trU^v^K tf^l/P Cl,5-_a] tfU^K 
V Cl, 2-a) tfU^k <f3*V CI, 5-aJ tfUv^k -f 5^ Cl. 2- 
b) k!U^-JK -T^yy [1,2-aJ tfUS^^K 1, 2.4-MJ7/D 
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C4,3-aJ tfU^K' 1, 2, [4,3-b.) HU^-;V^©8 

=Hr*x;K ^x^3i;K tfnU^-JK ^h^t Fp:7U;K ft7-iK tT^ 

J U;K 1, 2, 3, Kn-rv^y U;l/^©J;5«fSbfe#^^# 

Km) . m^nx^x^^r^ym, gm^nT^Tfej^TRm^ ad^> 

20 l>b3i@) «t&bT^Tt>J;^. 

m~?z> m^nx^x%x^mm m<Dw&mtvx<D mm-znx^x*>£ 
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7L\Z. AP^>"fb$tlTViT'bJ;ViC 1 _ 6 7;i/=l^^(0a^.^ b^XXh+'X 
HJ^l/^o^ b^SX 2, 2, 2-b'J7Jl/tnxh^X hU^no^h+'X 
2, 2, ^^.C 7 . U 7;WI/7'J-M 

5 o-b;w;K m-h;wr;K p-h;w;w ^'>'Jjk $f*b<«c 1 _ 5 
S (flu *^;k x?\>k yntf;v, <V7*aH;K :7^;k -rv^;K tert 
x-r;v (#k y-fc^;w yatr^--;K t:A*nK;M£0 , ^>\Af;k 

xh^5X#;kfc;k hU7;vtD^h+^MxjK 2, 2, 2-HJ 
^;l/^-DXh=ir->^;V^Xi;K h'j^no/h^^JVtok 2, 2, 2-hU 

is ^-'>^;i/^x;vs (M* ^>V)Vttzsft)VT$~)vm) > 7>J-;v 7xx;k 

jK7x^^C 7 . 10 77MJKSfSt<ft7iXJl/-C 1 . 4 7JW)', 

&tc. mtm^tvx(D m&znx^x*>&^7s.;m} \z&vf% nra/ 

25 (#J, WRMSF-fiK T-k^;W^ WVG) s C 1 _ 6 7;V3+W5M 

;k c 1 . 6 7;ww.5bw;k t^sv^) . i~2fl©c 1 _ 6 7j^M 
mtm&^mte&mizif£\,*-u2mw&isx^x%&^ 0 mtc. 2m<Dw&&&^. 
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;k x^;k ^dh;k -yv^dkm t-^;w ^>^;k ^3->;v 

, TU-;V (#J> 7x-Jk 1 —fy^M 2 -^:7^;M£©C 6 _ 10 
TU _ ;1/ ^) ^fc^UTV^T^^l-H^v^K l-t!DU;K 1 
VfU^©3-8JI0ff*b< 1*5-6 JO 0««T5y««^*C2:*^#«. 

#x;k ^V^b^^k^XJk sec-^h^^ktfx ^ tert-^h^Pv'* 

j^-jk ^>^;k**^#;kfc;k -fy^>fW'>*^#-^ 
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m Ws pWK X^;K ^Dbf;K -fV^ofc^K -fV^^K tert 

© 1 X»2ffl&«tfe££bT#UCVV7:'bJ;V>. ] , AD^>Bf (09*.«:7 ySt, 
^> JUR.' 3tf**> . ^bDS> '✓7;»,. l^U5i0AD^r>If CM 

^«7 5/i, tp, ax. svmm) tiisnx^T^^iton+i/s cm 

^b^X xb^X n-^D^X ^y^n^X n-:7>^>> -TV 

mnr r^u— Jki tutu «^tf7xy*->*^-M 

c. rN-^yg&#;w\*^;ki tUTit «A.«ft»r;WP <M» 

$--;H$) , : >^D7W ->^D^> ->^o^>^ 
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mSJK7)V^)V. &®.7)V>r~)V, ->^7;wk TU-;K 
UTte, *&fB(DBmSa:bTO rT;W3*^*^*^J fc&tt^B&S^fl^lfr 

15 nt!;K tert-^;K ^>^;K ^v';^C 1 _ 6 7JV^) » c 

3 ""7 

^usv#;>#-;k =emu/*m^ i-tf^^^;v^ 

25 x=M 1-^7^;K 2-t7^WC 6 _ 10 7U^) mUT^Tfe 

Miasms £Ut© r«isi$nT^T'b<fc^^*;wt ; E-r;w«j 
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MBm&M£VT(D rx;i/*>mfi*(DT^;uj turn MX-teM^tc tn 

r n - ^ y a m# )v >r ;uj ^kmic^ k i M^r-r £«J&g £ * t & 
em*i:bT©rc 1 _ 4 T;i/^ix>>?^->»j tutu ^^i/>^^->S, 
r«$&£nwT<bJ;v> c,_ 6 LTWu MIS* 

20 rA5lt±££:teBgi±<Z>R\ R\ R 3 ' , R 4 :fc<fctf R 5 ' ^<£>«$&gj Tg 

to rej&^nr^Tfecfcv^M^i'gj \z&^xm^znz>m&^tmm?3L$k<D 

25 m^,mmmtvx<D mwk^nx^x^^yjv^jvmi \z^xm^^n^>mm 
m£mmteWt<Dmmtiih<D%:m^z>z.£-t)ix%z>o 

RK R\ RK R 2 \ RK R«\ R 8 \ R 4 > R 4 \ RK R 5 \ R 58 ^^ R 7 T^£*l3 

^nwTfc^r^gj \z&tfz>mmm£vx\z. mum^Mtvx<D mm 
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rAm±£fcteBg|±©R\ R\ R 3 ' , R 4 4o£tf R 5 ' K^0tIlJ T^SnS TS 

rg&£ nx^x *> ^7)v^r)v^i \z& ^xm ^ nz>wWk& t Htt&ftorctt 

rA»±*-&«BSLL©R\ R 2 > R 3 ' * R 4 '*«k^R s ' fitft^MlSJ X^kt£nz> m 
rA^±*fe«Bm±©R a > R 2 * R 3 ' , r 4 &£^R 5 ' ^©ifflftSj T^^ns rg 

ik ik wx^nz m^nx^x^^mmm^i iz&vt&w 

mmtVX^ MIBR\ R 2 \ R\ R 8 , R 3a . R 4 > R 4a - R 5 * R 5 &&ZSV>X7jk'2nz> m 

mznx^x%&^mfc*mm tz&nzw&mtmmisihv* 1 WLtcuzmm^ 
turn tune rA»±s&w:B8iU:©R\ r 2 , r s \ R 4 £J:tfR 5 ' CWoWIKj 
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Y 1 ^ CR 2 R 3 <j£*, &e^ttMflBj£*teP8££&a*T. ) T*$n«SS, Y 2 
WWP£&W5£ S(0) m (5£*. #f3^«fB£«<hl^IcS£^-<ro ) T^StlS 

y m « i ) w i)mmm¥<DM&. & cr 4 r 5 ' (5£*. #BB#fc£«raa5££fci5a ds&w-t. ) 

fc&^-r. ) 2) w^ cr 8 (^*©E^tttaaB3essK:i^c. ) 

•es^nssoi^ ^cr*r 5, (^*©«-B^fawi33eiiicrac. ) 

Y'M« CR 2a R 3a (5£*» #l3ff«Sil:I^CS^t. ) T^Stl^S^ 

y^ess cR 4a R 5a m^ummizmzmc^&m-ro ) Tt^nsi, 



25 <fcD£?£U<«, -fiass 




R 
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(Ha) 




(Hb) 
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nx^xb&^)i>*v>m,wmisnx^x*>^tt : £)i'*v >mtttem& 

5 2 nx WT J; t h* n 7if t! >8t& £ £ ffi ^ £ E t fr*X# £ . 

KK R la :fe<fctf R 7 <hbXte. -.#Srfc»*b<tt, v'T/S, ^bol, AOf>I 

Bm±©R\ R 3 \ R 4 ^<fctKR 5, ^©am^ttTtt, "«rK:i!fSb<HU tR^HC 

io (#u x^;ws, ^nif;^ ^;v^-p^^;^ tFD^ 

*;w?^-f ;J/g;ft E*m K% 21 1 ^X^ £ 0 

4- [4- (kFn*^^) -l-tf^U^n;W -i-t7h^h'J 
15 JK4-[3-(k FD^y^f;W - 1 -fc^Ui?-;i/] - 1 -t7b^h'J;K 

4- [3- (kHD^^fjw -3-^^;v- i-tr^u^n;p] - 1 -~j-y h 
,-hu;k 4- (2-pwv- 1 -tfDU^n;i/) -i-t7h- bu;k 4- (2 
-x^- 1 - tfu u - 1 ~^-y h~ b'j;K 4- ( 2 - tf~;w- 1 - tf 
. n y - 1 h- h u ;k 4 - ( 2 — r y tf;u- 1 - trn y 
20 -i-t7hr:h<j;K 4- (3-bHn^->-2-^^;i/-i-tfau^-;p) 

-l-t7F-h'JJk 4- (3-^ l-lfDU^) - 

l-^-7hzihU;k 4- (4-^ 2-^^-1 -tfau^-;i/) -1 

-t7h-hUJl/4- [3- (bHD^^^W 

;W -i-t7h-hu;K 4- [3- (l-tHp+^-i-^fjUf^) -2 
25 -^;i/-i-t!nij^;H - i-7-7h-h'j;k 1- (4— >77-i-t 
yj-M -2-*5^tfny^>-3-#;v^+^ h\ 1- (4->7;-i- 
^-7^) -2-^^;nfnu> ? >-3-*;^xbu;K 4- (2-^^-1 

o^y- 2 -pWt/- l - tray - l -^>y^^Ji>- 7 
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MUk 4- ( 4 - 1 H o^->- 2 - ^?JV- 1 - bf a U i?^JV) 



R 1 
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10 



15 




& Y 2a iZ&tfZ CR 4a b < jaSSRJR^ tt Brilt©— IR&fc&bTVV'C'&J^J :fe«fctf 
• #^£^3^#> <-*K I> Ia> Ha> lib, I' &£T^£n3fc1^ 

^T^n^n^^j (ik da), K&m au) > fl^fc (Hb) . ti&m 



20 




VvA (,V) 

H 



M^^ns r^iisj turn mm, Jt*« 3Vm$?<D/\V>f 
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\Y&m civ) mr^t^mmh^m urn ltjH^Ltit 1*^3^1 
£<d£js«&«o&i;> ^m#u#A, ^m-^-bu^A, sm^^v^ m. 

5 b3->h\ hjx5p;kf^x ^vyntf;vr^> (diea) , t?us?>. 4- <>> 

^^;VT^7) fc?U^> (DMAP) , E5.4.0] #>5*# 

-7-X> (DBU) , 1, 5-i?Tlflf^P [4,3,0] />-5-X> (DBN) 

tVTm^mmm J.O.C., 1997, 62, ppl264-1267) SfflV^Jl«hfe 

10 $?j®T&&o 

u;k T-feh>> BHftx^M 1, 2 -e?* h3^>x^>, 1, 4->?^U'>, 
h;i/X>, ^>if>> ^->U^ ^no^^X /7nq*;i,A, 1, 
15 ;l^X^>, DMF. v^^^V^vf F (DMS0) W^n^O^i^ 1 * 1 
Tfr5 ££#^#£o RmUffiOX^fSi^L 1 8 0 t C©MSISH*?rfTt>n^>o SJSRf 

r^fcMtid&^n&v^ a#o.i ntr^£ looum $f*u<«, o.5^^e> 

-fb-a-ti (i) S^^b-a-^i (I' Hc&^T, w £fctew l ^miC^£^T'fb^ 

20 



25 &£tfLnaiig-£fcfcmteoTjM 
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DKit^Jit^**. l 1 **** tfTwsns rj^iisj ttm 

(vi) mt&w (v) *fctt*o* i i *6 3 t^ja^ 

S. £©E*W*Rfc:tfl^ *«*U*A, IHW-HJtfA. nans***, im 
***HJ*A* *«ft^-bU^ h'jxWSX ^V^^V75'> 
(DIEA) , t!U^>. 4- (^^75/) tfU^> (DMAP) . 1,8-VTif 
10 tf^D [5,4,0] *>if*-7-X> (DBU) , 1 . 5 -*71f If 3/*D [4, 
3>0] y> _ 5 _ x> (dbn) #0Dm*^3^^^ , J^^^^ ^ " r ^ ;::^: ^ <^: 

15 UJK T-feh>> SIIXf;V, 1, 2-> ? ^h^'>X^>> 1, 4-^^X 
WWx>, ^>if>^ *3sU>* *J9uu*9>* ^nn*M, l, 2-S>*n 
;vx*>, dmf, s?^^;vx;i/*^>H (dmso) »s^»tn6©fi^WJat+ 

20 .24WPWr*S. 




5£ 




(7) 

» 

R B ^^R C (X) 

snwTfcck^Tv'ji'S, xxf;wt;feb<tt7s Hfl3snTv^T*>«kVi*;i/# 

k ^^>x;w^xi;k ^hh*a^7X ^^ffl 
MB R 2 #-^2n& r«jfcsftTVvr>b«kv>MMfc**»j ©?£««?: I^ftfe©* 

ik&w (ix) , oo &rc\z j t<Dmtfc&® (vnn itraLTiti^e.3 



WO 2004/016576 ^^CT/JP2003/010228 

47 

At-yb^>h\ h'Jx^7sx ^y/ntr;vT^> (diea) , 

4 _ (i;^^;VT5/) t5U5?> (DMAP) > 1 , 8 -5>71f D [5,4,0] 
e 7> ^_ 7 -X> (DBU) ; 1, [4, 3, 0] y>-5-X> 

5 (DBN) *CDafl6*Wnr*Jli:fcJ:D, P3»fcR*«tfT3tf* n <h*>T#3o 
MKM&£LTBf£&JgMJ£ (09*-fck J.O.C 1997, 62. PPl 264-1 267) £JBV> 

10 U;K 7irb>> fttlfJK 1, 2-^b^>X^>, 1, 4-5?**"9->. 
;i/X^>, DMF, ^jWWvWaMfS'l* (DMSO) *SVittJin6©fl^»«t+ 

i&mmmizm.i£t£nf3i^&> »*o.ii&ihm>s looum #su<tt* 0.5 raw 

15 ^e»72B#^T^^>o 

3 -fb^ (I) SsfcttflsfMH d' )+©Bftb©l«fc»*nJ;D*< 

20 ffl58*KfcUT»^*fl2^« (HI) , (IV), (V) , (VI), (VII) , (VIII), 
(IX), (X)te, ^«©^*fctt*nteflitCfc**K:J:D^*r*-t««Tr** « 

MIB^#> (la) , (Ila), (IIb)*>, SeiB©^Sfc^»©^*>^< 
25 CULT, ±f25£*©Ste, -HR#«^i«±fflVi6n*««»T?««*nT^'rt) 
»<tT»6nfcHW(I), (la), (Ila), (lib) *fctt 0' > 
.feflML ttEEWt. J$8Saffi, ttttSfe *»K ftffi, *n^h^ 
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-fb^ (i) ^^^»tt#©fi^t>T#fen*»&tett- 

#§rJ^fc<fcOSW£*rS (R) (S) tol-T5u^f§. 

is jv^-^Ai, t>*x* Ajfife£#/sv>e>ns. wm^st©s©$fjt^Jtb 
m&ms tw>*» ^x>«s n/N^m, u>=ra» ^ 

fc<&4& (I) *£fc»*Grift (£iTF> (I) tB&iBTS) OT'D-]*7 , y^ 
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As, y;wwb> o^Kfls^nfe^* (flu flsfc* u) ©75;s^x<nu- 
/-r;Wb, 7^x;Wb, ^>3^7S/#Ji^x;wb, (5-*^- 2-**7 

;Wb* trnus^l'pWWb, vwoyttS't&yfc* tert-^^Wbsnfcfb 
; {b-^^i (i) <D7Kms^T->;wb. 7;wwb, oa,m:> s^Kfcs 
ftfc-ffc&.Gb (M> (i) 07KHS^7tf;vfli, /\°;va,W;Wb> ^/v 

<b, T^bMb^n^b^ (#K (I) O^J^+^M^x^VxXfJV 

<b, 7xx;vxxrJ^, #;v#*^*^;i/x;wWb, ^^wsy^f^x 
x^;Wb, tf;ta-f;i/^->^^;vx^T-;Hb, xh+^A^xj^vx^. 
ixfJHb, 7^u^;vxx^;wb, 1, 3-^** 

(I) 0^DH5*/^tt /£JM*01 9 9 0¥=PJ r|g&fi©H3S8J 
i7t»fltt»l 6 31*6 1 9 8HKB*SnTV>* 

20 « (i) te*fl5-rs«b©Tr*oT'bJ;Vi. 

25 =xh©«#jW»fcMlfctt* MUM. *;WE>Jfitttt 

MtiKfc* 7;V^^^-^ii^>^^^^^ 1l ^ s * m * n58 
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» LHRH 7 ifnX b J&irtttJST & £ . 

£a«j («A."wr, <t¥mm\> fmmmu &it\mmmmatt£tt 

t54M^^Sf(#l4 O^L8 0kg)ICtrE«itLTiPS!4t5i^ 
0 0. 1-2 0 Omg/kgM, ftL<«101~lO Omg/kg 
20 #fi> $e»l'$fSb<«l S 1 - 5 0 mg/k g#l7»S. 1 H 1 ®* 

w*&«fi#*RjWflv>e>*'u @^M^it*5^^>)®^J> »jr»j, *&-&S!k $^fJ ; 
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ij 3 -jK D -^>xb-;k ^m#m^>^K x*/-;k huxTsy** 
;i/^m^-hu^A, ^e7u;vT^y/ptf^->m, m^>if;vpx^ 

20 U fc?x;K7;W3-;k #Utfx;Wfc!aU b*>> ^j^^v'^^-fe^D-^^^'J 
«HWW©M»:«tb'CW:, ^^b^hU^A, ^U-feU>, D-^>x 
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^i^ttlf 0. 1-9 5% (w/w) &?glEl±Z>Z\t\Z&Q. S^K^oT 

sfc> (i) *mw<Dik&m<D^mm*& J *-T z>z\tt, (2) ( i ) ^<Dtrt^ 

M<Dm®}m*& J *1rz>z:£, (i i) ^;^>^^J^^iS^^^^^^ 

«k^(i i i) ftmmmm^uzm^M&nzi-zmtzn&tt^z^t 
temmmu tt\zmmmmmttzwz^<D&mteoftm*mw?&mm > m 

^/-^ yxh'jyx ^/^vh'J-», ^p^v-^x>, *)V*u*y3L>. 
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LH-RHi£S<re&£ 0 
m ^it^mmmi turn w*«7;w*;wb»u ftwi&KSK sai^tfe«m. 

rr;wH^Jj turn ^ hns?x>^^-F, mm^-r ho 

tt-AXf>, 5h^O'l ;W> 

10 tJ>«l7h5A^>th'm, hUXfl/>^7$X *)\,K^>. OA 

x^>> xh^h^ Wn-?>, xh^;i/->b\ #;i>#:/9^>» ->x 

15 ;X^?^^77- 7j;i/^0>, ^TAXfX tM£l^> 

20 ;k Wf7-M uft, \t**s7frV*s>> tt)V^y-)V, #n^t*>, is 

7J^7k'X th-D^v'7j;W^H, ^>bX*5P>, H 

UhV*^ ^fF^'JyX 77V7V>* 7>/UXf> 

25 «&a*jBv>&n5. 

c, 7^fh^^>c> ^n^^>A3, wtciv-x^^^y* 

-r~»\ mt^y°^^^>- mm?v/)v\Z5'>* laH^vjv^x smx 
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5 ;k h--fe^^-fe;K dj-927, H;wvk'>w^en5. 

« mm.mm\ (brm) j tixn tfv7\*--;K ^w^>. ~> 

ffl^^nSBf^fflV^n, JMfcWfcfct* (1) EGF (epidermal growth 
15 factor) *fctt*nfc»ttfcW-®«tt**T*« C*U EGF, A^>J> 
• (HER2>J#>F) *J v (2) -f>5/aU>*fttt*ntjl«»KPI-0»tt 
Wfl C^J> >~>;x U >, I GF (insulin-like growth factor) -1, 
! GF-2^3 , (3) FGF (fibroblast growth factor) &tc.\Z J tn£.MV.&) 
fc^-0jgtt*W*r*<»R fftFGF, littFGF, KGF (keratinocyte 
20 growth factor), FGF- i 0*KK (4) ^©ffiOWBBttiaLH^ CSF (colony 
stimulating factor) EPO (erythropoietin), I.L-2 (interleukin-2) , 
NGF (nerve growth factor), PDGF (platelet-derived growth factor) , 
TGF/3 (transforming growth factor 3) , HGF (hepatocyte growth factor) , 
VEGF (vascular endothelial growth factor) m <Sto*»tf 

^T^tl^^?> ! b^^oT ! b«k<, JM*«Jfctt* EGF», Al/^U 
(HER 2) , -f^aU^Mtffc IGFtf^ FGF^#-1* 

fdiFGF - 2 ^ & e. o 
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^> CMD ;HER2trt#0> ZD1839 *fctt*y*^^ 

DB-MO) , ;Wt!^*>. T-0128 «) , h**fV.*9~SI IBM <«f«* ^ 
^/^>*> » *Nb«*M («* ^ **3>Dft*> . JfcMr£MF 

ft, «-?ay*- («, W&9J*XU$>>m > TZT-1027 •»-b«V**Ilfc««Tr 

io wimi turn ^>tbox ^hDif-fehD>, Tifi2ba>. 

«t2©*flsWMWBW t b l J 2©*ft«ftiMWMI ; t W >i£:/n 

y D XW:2©Xf a^f P« ; *Oft 5>jWl>fcl*y>ft. 5>7x>f 

So 

20 i«ELH-RHW»#ibTfit, *^e>MMW*. *ictt*;we>«Ptt« 
iiMfe«»»©tt*;w*>«#tt©«**«kt«tt <t>u<», *©(*ft«©u;t^ 
r»ttftfttt ^ l h - r hms#* fe«^-©^%ffl e> ns . 

<X GnRH 7tn^:3>^7A'-^ T>F /t-X^SH* :/ 
(Treatment with GnRH analogs: Controversies and perspectives) [/WtV 
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> ;^U^»^ tf)V— -f (#0 (The Parthenon Publishing Group Ltd.) % 
fTl996 ¥3 , ^¥3-5 0 3 1 6 5^«, W3-1 0 1 6 9 5§, M 7 
- 9 7 3 3 4^*3J:OT 8- 2 5 9 4 6 0<M«ia:2fcB«anTV»«^^F 

LH-RHli#:tbTil LH-RH7^ htfc^LH-RH7>^^- 

X-D2Nal-D4ClPhe-D3Pal-Ser-A-B-Leu-C-Pro-DAlaNH 2 

Xtt N(4H 2 -furoyl)Gly £fcte NAc ft, Ate NMeTyr, Tyr, Aph(Atz'K 
MIeAph(Ati)^6*Wrn*SI**, Btt ULysWlc) , DCiK DLys (AzaglyNicK 
DLys(AzaglyFur), DhArg(Bt 2 K DAph(Atz)^^ DhCi ^6««n*S»*. Ctt 
LysCNisp), Arg*fctthArg(Btp**n*n*r) T»t>«n*4fflStt^H 

;V)-6-[4-(3-* h*v"^ W H)7x=;W-8-7i^fx; [2,3-d]tfU^^> 
-2,4(lH,3H)->^>> 5-(N-^>^-N-^f;V75 7 ^?;W-l-(2, 6-^7J^D 

^ > 5? )V) -6- [4- H)7x -3- 7 x x;v^x / [2, 3-d] tf u 5 

i?>-2, 4 (1H.3H) 5-(N-^>S?;WN-^^;VTS / ^^;W-l-(2, 6-^7^ 

;Td^>^;v)-6-[4-(3-x^;v^ W F)^xn;W-3-^oi-;V5 1 xy [2, 3-d] tf 

LH-RH7^XbtLTH 08*«, ^ 
5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z 
C^4»> YteDLeu, DAI a, DTrp, DSer(tBu), D2Nal DHis (ImBzl)j&>£5tfc£ 

#fc, Y*t DLeu T% Z # NH-C 2 H S T? & & ^ ^ H (BPt>> 
5-oxo-Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-C 2 H 5 T^$tlS^y^HA ; U 

Ml/, HfT?*^t5»^, I UP AC- I UB Commission on Biochemical 
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Nomenclature KJ:*«»**^«:a«»»lc*>t*«ffl«#fc»^< 

















5 


Abu 






A i b u : 






Ala : 






Arg 


7 




G 1 y 


: ifV^> 


10 


His 


: kXf^> 




I 1 e 






Leu 


: p< ~>> 




Me t 






N 1 e 




15 


Nv a 1 


: sjvjvj > 




P h e 






Ph g 


: 7x^UV> 




Pro 


: U > 




(Pyr) G 1 u 


: ¥atf)V?5.>m. 


20 


S e r 






Th r 


: xi^~> 




T r p 


: b'J^h77> 




Ty r 






Va 1 


: AU> 


25 


D 2 N a 1 


: D-3- (2-^:7 




DSer ( t Bu) 


: 0-tert-^;V- 




DH i s (ImBzl) 





PAM 
B o c 



10 
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Fmo C 

ci-z 

B r -Z 
Bz 1 

C 1 2 -B z 1 
To s 
HON b 

HOB t 
HOOBt 
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2 -9 P P — ^>i?;W*^r5/* 
2, 6 -^pp'OvMI' 



3-fcFn3^>-3, 4-^tHD-4-t^V-l, 2, 



Me B z 1 " : 4 -pWW^S^l' 

Bom : 'OiHVttS'tni' 
Bum t-j*Y^^)V 
15 T r t : bU^V 

DNP :i;-hn7x-JV 

D CC :N, N' -^OA*^*M^5F 

UrtBLfc+T?*, ffflitUTH LH-RH7^ h ■M:*fel'U X 

«*r& (1) *«K©ft^«t^*»'fc*^^^Jft^^5ns^o8 
jw©«^, (2) ^mm(D^miimmmmt^^\zmMitvx^n^2m<D 
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z2m<Dm\<Dmfc%&*&®xommm*&^x<D&* mxu, *mm<ott& 

stray**, mmn. ffifafc* mmfo. jwttrt* ^> mmn. 

mn&zvmBto* mm<Dft&^<D&*&&wmmmmz®i*-rz> 

15 ^mm<Dmmm<Dmm\zm^^nx%^mm^mzwm^n^m^tvx^ 

^mM<Dmmn\z^n^mm(D^mtmmmmt(DU^mt,^MM. a 
m&mz&Qm&mrzziiifi'v&z. 

-ara-rsa*, a*ww^#ic»bT»o. oi^bio oii%, $f*u<« 

25 »*«*M£fl:fc2*bT»0. 0 1^L10 0li%,^t<SI5lO. lfc^b 
5 011%, S6C»*b<««90. 5^L2 0ll%gSt^5. 

m%mm±mz*ivx®ifc^9 9. 9 911%, #*u<tt»i o*v> 

L9 0ll%iW5. 



WO 2004/016576 ^^CT7JP2003/010228 

60 

5 *Kw<Dfc&w&t£\mmmm^ <au v-i-y (Tween) s 

0 (7b7X/^^m *H) , HC060 (fl^$*jVX» , #UX^l/> 

umm* h u # a^) > jwetta (flu * u v;w*- bso^^a =f-;n» , . 

*itfc*bytfA*> , /^^^ittxm ***** 

mmim m. ***** ^swr^a-zMK **:#fc*ttttiwifc. **v> 

X^TU >17^->9A, #UlfV^'J3-)P 6 0 0 om) 
25 ettUUTEEtfUftKU *VvrMlc,ktK *©^X^>^> JW*tt**V>tt» 
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io ^u*- w'-r^ H-r^y) <M » 'i&swatewsi (flu 

uxfi/>^u^-m ^nifv^ya-M 7Ktty;ws^J^bT«, #i*-fc£ 

25 CI) &ft5H:fe«ktPe-©W« 
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a^ffl*©*58W©^«l*/ttt»ffl*«©»*»0- 0w/v%, 
WmtO. 5-5 0w/v%, ff*U<tt3-2 0w/vX*Iff*U>. 

;i*> , pj^J (^UHfcU>. x*/-;W» .'.WWW (U«^©7^'J 

aitjW»pHilfflf*J©*il0fc«fc6 2~12»*b<«2. 5-8. Ofcfi^irS 

-rs©#«j;v>. 

C2) **tt«»JXW:3«JS[tt»«I*«k^©iS» 
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b5fcm-£#, ih^->x^^ * ^ u i/- b/-> >«x^;w* * * U W b 

UV— b, #U***y;V75l*, 75/7;V^^^Jl/-h*I^> #u 
^H7^7hRS-10.0, RL-100, RS-30D, RL-30D, RL- 

po, Rs-po (7^u;Hix^ - u^^ - ^^7fu;v»i 
y ym^fr-TZ u jvtxfji/*i^» ^W^r b«i (o-a • 

Xte* (Carbomer) 9 34P> 9 40, 9 4 1, 9 7 4P, 9 8 0, 13 
25 4 2^#U*-#7^^<polycarbophil).*^^A#U*#*-7-f^(circiiii 
polycarbophil) (MiB^vf nfcBF^ bU y^ttW * ^^-73-10 

3, 104, 105, 3 0 4 (\,*?nhmx$m <«o «) *©»w»#u7*y 
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(w/w) > £F£b<fc&&3 5&V>b*&8 0% (w/w) , $ <b£$? £b< KfcKK OfcV* 
b7 5% (w/w) > iift#U7- c^WWif$3te^bii§3 0% (w/w) , $f£b 
10 <KM&3fcV>b*U 5%(w/w)T&<5„ «J8E«i*H*tt«lR*^5fc^^^T'b 
cfc < , *-®«&ttJ0Rfl fc^t 5iSzM£*R©^*»fcJ 5 0 % (w/w) £TF, $?£ b 
<«^J5~^J40% (w/w) , S6C»*U<tt»5-3Kj3 5% (w/w) T&So 21 

^tmih% (w/w) \mmmm^m% m. x.?/-)vm<D& 
i. mm*Gttm<DM9L 

«#»tfcXtt*»©*'S\ ^0¥i^tftH 2F£ b < 1 5 0 b 2 . 0 
0 0 um, $e»(C$f^b<«^j5 0 0&V>b#9l-, 4 0 0 /jmT$S. 

m> m&m f&mu mmu &fe<m\m*m&v, ma&vmvmnm* mmm 

25 3fi«[»«fcJ;D««*rS- 

8©3S«r^»tt, »0.5^b»9 5% (w/w) > »*b<tt«SJ5. 0'^b*9 
8 0% (w/w) > £Sl~^S;b<teifS3 0&V>U§7 0 % (w/w) T&£ 0 
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-fe;VO-X*;W>^A(ECG505), ^D^*;^n-^KU^A(Ac-Di-Soiy, 
d-X (L-HPC) f^iv^tiS. ^Tfe, tfU 

m> #x>m. ^w>B^©Bfcfl*ffl^&*T.*« 

0 0 iimfe^Vmi, 5 0 0 AtmT?*S'b©*W*L/Vi. 

Msm, *x>m, :ia**, 7^;wk» ^w^iMfot*. ^^^•©wai 

15% (w/w) , #*b<»»lfcV>U»l OX (w/w) % 36fc»*b<tt»2fc 
Vib^8% (w/w) T&3o 
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4 >^T£H£T?&gf 5££#T#3o 

ii. m<D®.m\iz.&z>®.m 
io &msj<«M^^ 

(w/w) , #*b<tt*95fc:V>U85 0% (w/w) , $&Kl»*b<tt#Sl5^U3 
5% (w/w) T&3o 

15 te, lftViUl 0 0%<Dmm'?&fc-£&2>Z£&X%* »*b<»41«:V^I&3 

20 -mm* u < > x^;i/7;m -;k -f v :/ n tf^r ;io b v>. 

>^CJ;^HXy^"3-f^ * - fcTSElfc-rs - tare* 

;k *ffek-7->*u ^x>thuxf;K -fe^7;V3-^ x^TU;wr;m- 
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io ann^n-x oafl^s («o Tt'tjvpH i o n» « tm* 

7>-MV, <Mfc*dr>fflfc flfflfc&^tfA, L-v-Xt- 

51^14§^J£*fc^bT> 09*.fcHa4. 5~$J9 9. 4w/w%, $?£U<teif$2 
15 0~^J98. 5w/w%, $^«L<M3 0~^9 7w/w%-rS5. 

.20 ECG-5 0 5), ^D^^O-Xtb'J^A (0l*.fc£> jflflSJfc («0 

-.mxte=nu-t*®.&&ib J &x8Lmx&z>o mmmom^m\t. m^z 

*fc^UT, #9^t«*90. 0 5-l5J3 0w/w%, ^b<(^0. 5~l515w/' 
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j:3fcwn*fci/rtt, rnxm^n <ai*.tf, ^sW. ^=r>. t^et^a 

io *5/x^w>ibji»xx^;i^ 

««oM mm* mm. mtnu mmn> mmu &mm± 
15 &<Dmwk&M%.x%&^* 

v. ssiaw^u £ tic* t) pss-rs - 

-5s (;^vyi?tt8) m*m^xm&v^<D'&> vmvmm&, mwjm 
mi&mz £ vm.ffi.-rz> z\t\z&K>mmtz> z. ta*^*. 

^•ea^t)tTS#f 3 m&l £ I'T *> £ < , * fcM^ £ * © * * & & ^ ttJIlk 

wa«»»«t*fc-o©«pt»#ww <«» mmi warn* u^i^m 
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^rm. xvtDvmffl* nm^mmmm\t.mmo)mmmnx^>-ox%^'u. 

yn-??*^?^^ n< H5/U ^b^„ L-Ttei^fb^ h U ^A, 

^e>n, «fii-fe;i/n-x^) *w*b^ 0 ymm&tf 

#ut^u;h? (flu ^ ^u^^^u;vm> ^utf-;vT;vn 
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mt^^^(D^m\z^u^^^^z^y)mmr^z\t^x^^ 0 se>^ 

15 «#au *r£$J, a»au -H-^J#<omuo®^uo^T*>«fc^. 7^;vAKuas©# 
20 b<ttio~iooo$^n >mm \zstn*fctf. ^xmtfc&ffi&vx 
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«#/BiSi£ti©fem^ 

sfU-77)V~y. 7J7^;K /t^7, 7^ U e»mc^7* W7°7 J: 

25 ^0t^tfcfe©^*n§. jta^pHwaaaw:, ^x>^, sea, u 
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«M&tta*ttO. l-»5 0«S%, ft&V<\Z®0. I~£j3 0m*%©# 

mi 5 #<om. &Qix&i<<te®2ft~®5ft<Dm\z mz) *mw<D4t&m&fr 

^ fc, $ e> ic$f £ b < & i & b i o \zmm? z> n ^mmmrn^m £ b ^„ 
mi&mm\<Dm\±mztt-Tz>^mte, mi o-mq 9m»%, m&vom 

«MWB©M(^»K:#TS**«tt, »'(*. l~^J9 011%, »*b<tt, *& 
1 0~^J7 011%T^?.. ^tK&S^^J^^-T^^WM^O. 1 ~*U 
5 0«*%, #Sb<«»l 0-^3 0fi*%T*&<bo zK5MRtt#UT-©WW^ 

#fc*rr»frtr*». «io: r~»a oit%, »*b<wa»i o-»2 5iix 
is ttz.&fe{m<DWft±mzft?zttm\z%io.. i~mi oa«%> $?£b< 

ifmm^mmncD^mUs *%m<D{k&m<Dnm. 
20 okg) -A*fc?K as, *»w©fc£**«fctwffi**fci'T, *n*ni h 

$0. 0 1~#?J1 0 0 0 mg/kg, £?£b<tei&0. 0 l~^Jl 0 0 mg/kg, £D0 
Sb<«*9 0. 1~^J1 0 Omg/kg^OWtUO. 1-^5 Omg/kg^ 
^T*>*9 1 • 5-153 0 mg/kg $1B1 HI^6»[0C^»tT»IRS#$tlS. 

htz/us muvt£&?iz&^m\m«<D&ftT~$tm-rz><?)-e* mz&^SL&v^ 
fiaoTS^o, ^fcisjesn&v^ ^©atbTjis, fct^nift^ 



WO 2004/016576 ^^CT/JP2003/0 10228 

73 

TfHtfLSM&l k g-fcfi&fc^O. 001-2 0 0 Omg^tK^DO. 0 1~ 
5 0 0rag, Se>Kl$?£b<teU l!)0.1~10 0mgigl?feD> 
B l~4IH{C^j'TS4t5. 
#5g9i©ttJM&&#?"£fcl*bTtoL HR#8lfc;K-5-bT s b«fcV^ #ffiX4to« 
5 $fe«#bfcm> ##9i©fc^**l£#bT*>J;V>U *»!«©flr&4ll&5tefctft-£ 

10 *58W©-fb-&'»*^fct9:-^'rs*'&, #&iJB©fc^ft£«:#bfc"«, i#~i 

bsju** »*b<«i o#~6b#ftoi*u cto$fSb<«i 5ftfr*>immskwz 

0 0 l~2 0 0mg/kg*ftP«#Uftl 5$^fc«nS*«Mfc«»3nfc 
15 MO^WO. 0 0 5~1 0 Omg/kg^lSitUTWW. 

*5S%©Eli6»^*fcf**»W©«ffl5ei!l*, M*.fc£ (1) ^HJ» (2) 
T>> ? ^>^> II **JBV>*#JEEft#«i& (3) fltftMBk '(4) iUft* 
ft, (5) (6) W-if-JfcflSfc, (7) MMM^iimi(ft2: 

14^*8 ©ISlt* (Disease-Free Survival) (D®Ss Jgfe^fe^V^^^^CD 

^7'JX07-f'»W^n7<F^) ©&#> (ii)^PMF*»©fc«>©K 
1 ;i/fc*&#> (iv)JBiCN Dgqt, TKI ? SiliLSfciSsK &LfcfoWJ>> ^^tf 
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n>, H7tha>^yV-h; AD/-fehn>7^a£(D5-HT3fe^J; s e n d i 
de,CP-9'9 9 94, CP-1 0 0 2 6 3, CP-1 2 2 7 2 1-L CP- 
9 6 34 5, FK 2 2 4, RPR100893, NKP 6 0 8, aprepita 
n t (EMEND •(«*).) ft^ONKl5ttW*Sf«fl|; F>*0J H>, **^'U 

3J£iiin&# dfcfctt^'&trt » (bolus, infusion, &SKfc*^trt » 

&T*J:rJfttft (bolus, infusion, ^ft^tf) , BSfcftfcitfjEtelfc 

£ bTte, ^Wf©» 30^24 ttPIIttfi: 1 - U 

* * 3*J3~6*-J!itfcl~3-!M* ;UC# tfT« CL £. *> 

thru. ^ffim<Dm3 0fr~2 4mmmz, m^mmm-s^n^x^u^ 
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10 T^nK Htt7>Hay>f§#7i^biLmftFnxif7>Hax 
fD> (dehydroepiandrosterone) . fXhXfP> (testosterone) > v^fcFo 
T-Xh7.xn> (DHT: dihydrotestosterone) , 7>HaXf>v 5 t> 
(androstendione)^:^(DrtHttT>r ; n^>*5J;^X^/n>(Mestanolone), 

^ .>^fD> (Oxymes t erone) ^ > H n X t- J D >(Me thandr os t eno 1 one) , 
15 7W^XfO> (Fluoxymest erone) , ^nnfXhXfn> T-fe-^— h 
(Chlorotestosterone acetate) , ;*5V n> 7ir^— b (Methenolone acetate), 
t+^bn> (Oxymetholone) > 7>?/Vu— )V (Stanozolol) , 7?1?#— )V 
(Furazabol) , ^r^^> Fnm> (Oxandrolone) > 19-/ JV^X h X^D > 
(19-Nor testosterone) , y;VX^>HDD> (Norethandrolone) , xfJH^ 
20 j^y—jv, (Ethylestrenol) , /)I/#l/b> (Norbolethone) ?3i£<D'£j&T> H 

LGD-2226 V^S £ 3 „ 
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V > £ & * b < » LHRH T=f- X b&ifa4M3£flSU§T&£o 
ZL Z.X\ LHRH ft&#£«fctf LHRHT^^X b <h bT»MSB5fc«fcE b^^^ffl 

7 > b O y >g£#7 P*-X b £tft-W* >^EttJS© : ?B& * »*#tfe t 

(a) ^;^>ffi^ft(DBtr5i^«^^-r§iiS?L®it»^bTT > Fp^>«« 

(b) Nffltet*^ ' 

(c) M^^M£WTSl«^«I^^MbTLHKHmS^*fet»<Dm©^« 
t7>Fay>S«*7^ b (#H#XfD^f Ftt7>Hny>S«#7^ 
xb) *fe^©^©^*t«r^*5-&T^#-rse:i: v 

Xb) ^fct»©^W^*^^Sa^feii:T^bTM3£Ji^&^bfc^ ftft 

(e) 1) *;w*>^tt©«ri»^I6fc7>Hny>*»frr=f=Xh (4*fc 
^ x ^p^ Htt7>H'n^>t§#7^7 l b) ^fflW19!-#b, 
2 ) *©«^«««fflIia* s *;V : E >fe#ttfc^o fci§£rte LHRH f|&#« U 7— If BE. 
70^— ^M&&£t^7>FDy>&J&>&3W#t'lS 1 *>b<tt2£Ui 

»7 > F >5WF#7^ h «*fc#^f o-f Httr>Hoy>M»T^= 

xb) *fcj»©***jft*ta:#b, 3) «©«&*B»**jt«*n**Tf^Kfc«fc 

Of) 1). T>PD^>««flcT=f=X> (*fc#XrD'fl«tt7>Poy>i* 
#:Trfr.Xb) *fctt*©*U:2> LHRHfiSft:, U7—WMF** 7D7^-tf 
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m.mm&£zstrLT > \*uy>mi>**>m\ttiz> 1 *> b < a 2 

— (0fA.tf3 4-Jf#»& 5^) LHRH U7-1iBiE 7D^- 

5 b < fcifcr > F ay >^*fc«^(D^SrW^a^#f S C £ fcck t) , M 

5£JMIfflJ&©*;i/;& >JKttt3Wft £ 3 £ £ 3 o -£<7>&7 >Hay >g^#:7 

5tei&<D7tvv : E>m£m<Dnmz&>DT, lhrh mm&. ut— -vmmm. 7n? 

*©ifc 0S5iWJa©Jfc;p ; E>^Ltt*«jifl|f©«BII& [MAfcTLNCaP 104-SSMS (Cancer 
Res, 54, pl566-1573), LNCaP-FGC tmU^JVOM^) £&-§-T£#\ 

20 LNCaP 104-R2 TO (Cancer Res, 54, pl566-1573K LNCaP-hr mMfeEl. ) 

rt>5 5^ ^tb<fi6^rH^e»4^ <fcO#;fcb<tel^#>£> 3¥> -&t>\Zft 
25 Sb<ttl*fr&>5 2^©l/>^Tff ^Jli^T^^o 

bfcj^T, — ^»i^LHRH^#: tt LHRH 7rf-X , U 7— fefRE 

(Maximum androgen blockade)^^£^frfenfe^«MM^(D^;^>ffitrL 
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itfetfS U LHRH g|##:©&#£4uhLTX> H a^>S$#7^^ h 

10 MMM 

##W^(^MW©^7A^n-Th^7 7>f-fc*tj-S»tt!tt, TLC (Thin 
Layer Chromatography, ll^nYh^??^-) £ J^^rFfcfTfcnfco TL 
15 COmmz&^Tfe. TLC^l/— htbT^;i/^am©^-if^;W6 0 F 254 

^i/- h u MTO^t lth*7a^ n?h y^yj—xmmmmt. vx 

|i3C<*;^a§g©^-i£;^;V6 of 2S4 (70-230^7^) 

20 ^fflViTVAR I AN Gemi n i -2 0 0 (2 0 OMHziX^hP^-^ 
— ) , VAR I AN Mercury-3 0 0 (3 0 0 Iz) Sfe«B*«^^ 
gift. JMTCO40 0/54 (4 0 0MHz) SfcTi^U «fiSppmT?« 

^$WKX^ h;i/ (IR) +>x;VV-*fc§Sl Paragon 1000 &m^xmfe 

25 Ufco 

JfcJIftS ([<*]„) ttHORIBASHIGH SENSITIVE POLAR 

iMETER*&tta*^D i p — 3 7 o mmytmizxwmvr^ 
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b r : ^D-H (*U£V>> 
d : 9"?\sy V 
t : hU/l/y h 
q : ^yil/T-y h 
5 dd 

d d d : ?-7)\>*?7)WzfVv h 

dt :^HJ^Wh 
m : 7;V?yi/f h 

lo Hz: ^\;v^y 

IIE&ffl (1 1.4 g) (8 0 mL) <DM&Wfo3V{k±hVV& (1 3. 9 g) 

^SiTCin^ OtT10«#tfc. fiStSt (3. 0 mL) IkZSffiW (3.0 mL) 
£inx., 5^4--hD-l-t7WS>(5.0 0 g) ^Jn^-feo 55H£, 
15 M^^HJ^i* (2.57 g) <h7K (5.0 mL) Ojg-&«b* 0*CT? 1 NfWTUn^. 

-H-H-4-^hDt7^1/> (1.7 0 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 7 . 6 9 -7 . 8 0 (2 H, m), 7.8 7 (1H, d, 
20 7=8. 1 Hz), 8. 2 2 (1 H, d, 7=8. 1 Hz), 8. 2 5-8. 2 8 ( 1 H, m), 8. 
4 6-8.4 9 (1 H, m). 
##09 2 

l-3-h'-4-^bDt7^l^Xl.70 g) , hU7;W*nfi£BW-HJ#£ 
(3.0 7 g) , 3$Mb«i (I) (2.10 g) , l-^^;i/-2-bfOUH> (4 
25 0 mL) (D®^ST;Vrf>^H^Tl 6 0tT5^F^tfc. ^Mfc^^K 

^77^-TfiU, 1 -~ hU-4- (MJ7J!/tn^?;W -7-^^W> (8 9 
7 mg) £#fco 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 ; 7.7 4-7.8 3 (2 H.il), 7.9 6 (1 H, d, 
7=7. 8 Hz), 8.0 9 (1 H, d, /=7. 8 Hz), 8.2 8-8.3 2 (1 H, m), 8. 
3 9-8. 4 5 (1 H, m). 
##M 3 

5 l--hO-4- (h'J7MD^) t7^1/> (8 13 mg) > 10%A°^ 
z?V&$km (5 0%^7K, 7 17 mg) > J — )V (16 mL) (DM^^mB 

- (hy^tcfOjWW — 1 —^y^JVyS. > (6 3 4 mg) . £#7c 0 
10 1 H-NMR (3 0 0 MHz, CDC1 3 ) (5 : 4.4 6 (2 H, br.s), 6.7 1 (1 H, d, /= 
8. 1 Hz), 7. 4 9-7. 6 2 (2 H, m), 7. 6 6 (1 H, d, 7=8.1 Hz), 7. 8 
2-7. 8 5 (1 H, m), 8. 1 2-8. 16 ( 1 H, m) . 
##«4 

4-T^y- 1 -i~y b~hV)l> (2 5 0 mg) t^Dn/^> (1 0 mL) (DM 

15 &m\zmm (75 hd ^M-esp^feo 2. 5mmmwWi. mmTKm^hvuA 

#»§&U 4-75;-3-7DA- 1-^-^h" (3 0 1 mg) £^fc„ 

1 H-NMR (CDC1 3 ) 5 : 5.2 3 (2 H, br.s), 7.5 9 (1 H, ddd, /=8. 4, 6. 
20 8 and 1.4 Hz), 7.6 8 (1 H, ddd, 7=8.4, 6.8 and 1.4 Hz), 7.9 
3 (1 H, s), 8.1 4-8. 18 (1 H, m). 
IR (KBr) 3366, 2215, 1632 cm" 1 
5 

(tf --^a^ymxT-JV (1.15 g) tfh7kHn77> (16 mL) (DM 
25 &mz7kmik r ) : ?y2±7)\'=i~y& (2 7 8 mg) sor-eJOTtfco ilfcMb 

3Bfram#bfc.7K(0. 28 mL), 2 5 %7j»fr:# U "7Ait*jg( 0 . 2 8 mL), 

7K (o. 8 4 mL) &mkix\^ i smmmwvrzo ym^^-i b£JBv>T2t* 

(5) -3- (kh'O+^^^W tf^U> ? > (7 9 7 mg) £ 
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[«] D =-11.3° (c= 0 . 7 3 0 , MeOH) . 

1 H-NMR ( 3 0 0 Hz, CDC1 3 ) 6 : 1.0 7-1.2 0 (1 H, m), 1.40-1.54 
(1 H, m), 1. 61-1.8 2 (3 H, m), 2.3 9 (1 H, dd, 7=1 2.0 and 9. 
9 Hz), 2. 5 4-2. 6 2 (3 H, m), 2. 9 5-3.0 1 (1 H, m), 3. 1 3-3. 
5 18 (1H, m), 3.4 0-3.5 4 (2 H, m). 
###J6 

_p^n^^X^;i/ (1.15 g) ifh7kHD77> (16 mL) (DM 

-grmzTkmitVT-'y&rjv^^yi* (2 7 8 mg) ^o'c-eja'^o ^mtm-mv 
10 7K (o. 8 4 mL) mmmx, 1 5^m^b^o ^mmtt^-i b^won* 

*£*W£2tatU (R) -3- (t Fd^pWW tf^U>>> (8 5 2 mg) £ 
[alf+ll.r (c=0: 7 3 0, MeOH). 

1 H-NMR (3 0 0 Hz, CDC1 3 ) 6 : 1 . 0 7-1.2 0 (1 H, m), 1.4 0-1. 5 4 
15 (1 H, m), 1.6 1-1. 8 2 (3 H, m), 2.3 9 (1 H, dd, 7=1 2. 0 and 9. 
9 Hz), .2. 5 4-2.6 2 (3 H, m), 2. 9 5-3. 0 1 (1 H, m), 3. 1 3-3. 
18 (1H, m), 3.40-3.54 (2 H, m). 
###17 

4-75./- l-~hUj-y?U> (5.00 g) t^DD^^> (120 mL) 

20 (Du^m^mm (4. 2 5 g) t^no^> (1 0 mL) ©s^^mt^pa 
fee 3 ^p a iMiwt b u v hmmmx. mm^jvx^m vtco m mm* 

)\,% ; ?j±>7u^btf77<{-x*mm;is* 4-7^y-3-ynA-i-zhot7 

(1.33 g) £#fco 

25 1 H-NMR (3 0 0 MHz, DMS0-rf 6 ) 5 : 7.5 5 (2 H, br.s), 7.6 1 (1 H, ddd, 
7=8. 4, 6.9 and 1.5 Hz), 7.7 9 (1 H, ddd, 7=8. 4, 6.9 and 1.5 
Hz), 8.4 5-8. 4 8 (1 H, m), 8.5 6 (1 H, s), 8. 7 8-8. 8 1 (1 H, m). 
###18 

Mii^-bU^A (3 3 6 mg) (1.7 mL) <DU&mz4 -75 / - 3 - 
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^PA- 1 -~hDt7^l/> (5 0 0 mg) tmfc (3.5 mL) ©S'&**0 , C 

T-un^-fe. 3 0#J£im >?x^;i/x— T-^^Jn^feo £CfcttJR£i»RU ot: 

ftU^A (7 9 2 mg) , &fc$3 (I) (4 6 3 mg) > 7K (2 5 mL) ©g^fciP 
A-4--hD-l-^7h^bUil/ (14 1 mg) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 7.8 4-7. 9 2 (2 H, m) , 8.3 2 (1 H, s), 
8. 3 6-8. 4 7 (2 H, m). 
10 IR (KBr) 2 2 3 6, 1 5.3 2 ci' 1 
##M 9 

2-^DA-4--hD-l-t7h^h'J;V ( 1 4 1 mg) , & ( 1 3 4 mg) , 
MsT^—^A (12 mg) , (5: 0 mL) > 7K (1.5 mL) ©2i£- 

;^7A^D7h^77^f-Tffiil, 4-75y-2r7*nA-l-t7h^h 
U;V (8 1 mg) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 4. 7 9 (2 H, br.s), 6.9 3 (1 H, s), 7. 
5 6 (1 H, ddd, /=8. 4, 6.9 and 1.2 Hz), 7.6 8 (1 H, ddd, 7=8. 4, 
20 6.9 and 1 . 2 Hz) , 7.77 ( 1 H, d, /= 8 . 4 Hz) , 8.15 ( 1 H, d, 7= 8 . 
4 Hz). 

IR (KBr) 2215, 1572, 1514 cm" 1 
##03 1 O 

2 _ (bHD^^^V) fcWJS» (10.0 g) > lM«K*U»7ix»« (2 
25 5 0 mL) , fh7kKD77> (15 0 mL) ©M^K^^t*^*^ 
-j^n'JH (16.3 g) ^O'C-eiOTlfco IflCMb, 2 4U#IHH*#U;fc. 
2Ntffflfc*T!Ifctt£:l', ftKx5=-;WT?§ftfflbfe. ISBHfc&ftlfiWaHfei^U S 

iufc. nsnfeaws^'JA^^Af a-7h^7^-T««u 2- (t 

Fn^>*3MV) - l-^'J"7>AM>^>7JV (15.2 g) 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1.4 0-1.7 0 (6 H, m), 2. 9 1-2. 9 
9 (1 H, m), 3.6 3 (1 H, dt, 7=1 1. 1 and 6. OHz), 3.8 4 (1 H, ddd, 
7=1 1. 1, 9. 0 and 6. 0 Hz), 4. 0 1-4. 0 5 (1 H, m), 4. 3 2-4. 3 9 
(2H, m), 5.13 (2H, ABq, 7=12.3 Hz), 7.2 7-7.3 8 (5 H, m). 
5 ##0tJ 1 1 

2- (\i\^U^^)V) -l-\Z1Vi?>*J)l''#>Wt'*>V)V (3.0 0 g) > 
>?<yyntf;Vx^;K7i=> (6.3 mL) , ^nn^> (3 0 mL) 
(^DD^WfJl/X'-f^ (8 0%, 2.4.2 g) ^O^TtJO^fco 

10 5/U*y;V*9A^D*7h^97-f-*r«f«U 2- (* b=*~>* b^F^^^W 
-l-tf^U^>^;V3}?>^>^ (3.4 3 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) d : 1.4 1-1.7 8 (6 H, m), 2.8 3-2.9 

2 (1 H, m), 3.3 1 (3 H, s), 3.5 9 (1 H, dd, 7=9. 9 and 7.2 Hz), 3. 
6 7 (1 H, dd, 7=9. 9 and 7. 2 Hz), 4. 0 6-4. 11 (1 H, m), 4. 4 6- 

15 4. 5 2 (1 H, m), 5.13 (2 H, ABq, 7= 1 2 . 3 Hz), 7. 2 7-7. 3 7 (5 
H, m). 
##09 1 2 

2-(^^^^>^h^^^^;i / )-i-tf^iJ>?>*;V#>m^>i ? ;K3. 2 3 g), 
10%/17^A-M (5 0%^7K, 1.17 g) , *9J-fr (5 0 mL) <D 

fISIiUT> 2- Wh^h*^^) fc!1U5» (1-27 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.0 4-1.8 3 (6 1 i), 2.23 (1 H, 
br.s), 2.5 8-2.8 1 (2 H, m), 3.0 6-3.12 (1 H, m), 3.3 0-3. 3 
25 9 (1 H, m), 3.3 6 (3 H, s), 3.5 0 (1 H, dd, 7=9. 2 and 5. 2 Hz), 4. 
6 3 (2 H, s). 
###J 13 

#3MJthU9A(6 0X»tt, 5.28g)§A^>«U.fh7kHD7 
9X15 0 mL) te»»b&. 5-kHn^y-2--hO^>X7;VTtH (1 
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4. 7 g) serein*., 2 o««#i,fc. ^na^^ww-fiv (8 0%, 

15.9 g) *jJP^Ll«plWaa^bfc. EJ£*&3Kfca€f, ^X^I/X-xJl/T&ffl 

5 2 — X h D^>X7>Tt H (16.5 g) £#fco 

^-NMR^OO MHz, CDC1 3 ) 6 : 3.4 9 (3 H, s), 5.2 9 (2H, s), 7. 
2 9 (1 H, dd, 7=9.0 and 3.0 Hz), 7.4 7 (1 H, d, 7=3.0 Hz), 8. 
15 ( 1 H, d, 7= 9 . 0 Hz) , 1 0 . 4 6 ( 1 H, s) . 
##0314 

10 5-^b^>Xh^>-2-zhn^>X7;Vfk b* (17.0 g) b.**J— )V 
(15 0 mL) ©tg^lCTjcmW^m^bU^A (9 10 mg) SSfiTfiinAfc. 

2 o^^m^b,^s^x^;i/t7KT^lBbfc.wa^s^7K-e«c#b, 

5-^ h^ris* h+$/ - 2 - ^ h D^>^7^3- ;P (15.6 g) £#fco 
15 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2.7 3 ( 1 H, t, 7= 6 . 6 Hz) , 3.49 (3 
H, s), 4.9 8 (2 H, d, 7=6. 6 Hz), 5.2 8 (2 H, s), 7.0 5 (1 H, dd, 
7= 8 . 8 and 3 . 0 Hz), 7.36 ( 1 H, d, 7= 3 . 0 Hz), 8.17 ( 1 H, d, 7= 
8 . 8 Hz) . 
###J 1 5 

20 5-/h^^-2-ZhDWW3-^ (8.6 5 g) , h'JXf 
;WT^> (8.4 8 mL) > rh7kh'077> (13 0 mL) (DUte^Z*? >X 
M-MDU H (3.77 mL) £ O^T-in^fe. 3 0iM*#ft»«fU #e>tl7c 
^ticT-feh^ (15 0 mL) taWh'J^ (2 1. 2 g) £Ja*.£ 0 IMT 

TIIL, &St£@# (10.8 g) 7D>|$?I^ (8.00 g) 

^^TJMn^F (8 0 mL) (D^^lC7jc^b7^hU^A(6 0%m&> 2.0 
0. dftMTTJPA., 2 O^a^bfc. ±5zB©Sm6H#'(l 0. 8 g) sin*., 5 
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_ [ 5 _ (^h^^b^v-) -2--hD^;V] 7D>«S?X^ (10. 
4 g) 

1 H-NMR (3 0 0 MHz, CDC1 s ) 6 : 1.22 (6 H, t, 7=7. 2 Hz), 3.47 (3 
5 H, s), 3.5 3 (2 H, d, 7=7.8 Hz), 3.8 8 ( 1 H, t, 7=7. 8 Hz), 4.1 
8 (4 H, q, 7=7. 2 Hz), 5.2 2 (2 H, s), 6.9 8 (1 H, d, 7=2. 4 Hz), 
7.0 1 (1H, dd, 7=9. 0 and 2.4 Hz), 8.10 (1 H, d, 7=9. 0 Hz). 

###J 16 * 
2 - [5- (;* h^v-* K^v-) -2--hP^>S?M TP>fS>IfJV (8. 
10. 6 8 g), h'j7Mott (3 0 mL) , ^DD^^>.(3 0 mL) (DUG®}* 

&m.~zmmmfci<it. s««txi.?» nfc££M£ u ^a* p-? 

b^77^-T«LSb,»SSfe»JR%fl(7-. 44 g)£#fc„*<»K(7. 2 8 g) , 
3^t^)V (3. 65g), Efflfc&Utf.A (3. 88g), 

t^h (80 mL) <Dm&w&7)\'3>mmmrF&MT*immm.wvtco fcmm* 

fc^SS'>U*y^^A^O-7h^7>f-^$Sb, 2- (5-^h^->-2 
-~hP^>^;i/) VD>t^I^ (6.3 0 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 2 (6 H, t, 7=7. 2 Hz), 3.5 3 (2 
H, d, 7=7. 8 Hz), 3.8 6 (3 H, s), 3.8 8 (1 H, t, 7=7. 8 Hz), 4. 1 
20 6 (2 H, q, 7=7. 2 Hz), 4.17 (2 H, q, 7=7. 2 Hz), 6. 8 3-6. 8 7 (2 
H, m), 8.1 0-8. 13 (1H, id). 
1 7 

2 _ h^v— 2-ZihP^>> 5 ;i/) TDVt^XfJl' (6.04 g) 

m (8 0 mL) 1 0 5^2 lP#P^#bfe„ gi&lC^am H*X^ 

y;W7A^07h^77>f-T»fiU 3- (5-^h^>-2--hD7iX 
;W 7utt>Wt (3.30 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2.8 0 (2 H, t, 7= 7 . 8 Hz), 3.2 7 (2 
H, t, 7=7.8 Hz), 3.8 8 (3 H, s), 6.8 2-6.8 5 (2 H, m), 8.0 7- 
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8.10 (1 H, m). 
###J 1 8 

3 _ (5 _^ h^y-2--hD7x^) ?ntt>m. (3.23 g) £80t: 
^.jij>H (3 2 g) Kim*.* 2 0#jt#b*:o SH&fcJfriflSk *7Kfcft#, » 
5 »x^;i/T?ttlHbfc. £Cfc^»£-fe^ bftfflV^T**«, W^SJS 

#*«U 7-^^>-4--hn-l-f>^/> (1.6 0 g) 
1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2. 7 4-2. 7 8 (2 H, m), 3. 5 6-3. 6 
0 (2H, m), 4.0 8 (3 H, s), 6.9 6 (1 H, d, 7=9.0 Hz), 8.4 7 (1 
10 H, d, 7=9. 0 Hz). 
###1 19 

7 _^ h ^>-4_-hD-l-^>^/> (1.60 g) t^DO^> (5 

0 mL) (DU^m*- 7 8X:\Z^mV, lMH*ft*f*-^ao^>»«(l 
0.7 mL) *3 0#T?il]*.&. 3 0»lW«l»fc#iU 1.5«MW*i*bfc. 

u 7 -tHD^->-4-nhP- 1 — (1.26 g) £#£io 

1 H-NMR (3 0 0 MHz, DMSO-tf 6 ) 6 : 2.8 3-2. 8 7 (2 H, m), 3. 6 3-3. 
6 7 (2H.il), 6.9 4 ( 1 H, d, 7=9. 0 Hz), 8.4 2 (1 H, d, 7=9. 0 Hz), 

20 1 0 . 0 3 ( 1 H, s) . 
###J 2 0 

^-rV^ntf;i'7a> (2. 8 3 g) SfflfcKX— - fiK4 0 mL) - 6 Ot: 

Kl^UH^Tl, 6 Mn-^'Jf)AM (1 5 mL) Wife. OWC, 1 
_^ > ^ v _ 5 _^^;vt:n U S^>- 2 - 1> (3. 7 8 g) S&tzRX-^ ( 1 
25 5 mL) \z®MVT-6 0X;\Z&?>mTVrc®, 5 TCfclRl, 2 IMWtLfc. W 

W^P«2iV-7jcm^hU^AT21iJft&tti.Ufe« X-^;VT?» 
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~-*)vtf>m (3.45 g) &$m&mvt®tvTmzo 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 1 . 2 1 ( 1 . 5 H, d, 7= 6 . 6 Hz), 1.27(1. 
5 H, d, 7=5. 2 Hz), 1. 8 0-2. 2 0 (1 H, m), 2. 3 9-2.7 0 (1 H, m), 3. 
4 0-3. 7 6 (2 H, m), 4. 0 0-4. 2 0 ( 1 H, m) . 4. 9 8 (1 H, dd, 7=4. 
0 and 15.0 Hz), 7. 1 0-7. 5 0 (5 H, m). 
2 1 

M^h^tFuy^y (4 0 mL) MUfe 5-^^-2 - 

^VkfnU^>-3-*;V^>m (3.45 g) SrSI^T KlMzkr- b7bFU7 

^> (so mD +®*m^r;w5n^AU^A (1.2 g) tiTtfc. Kmm 
*smixMmm\sit&. *j*Tfc* (21D, 4Jv-*»<ttf-M)#A a. 

5 mL) , 7K (5.0 mL) ©iTiTLfc. feDfc«JRft^ft, rh7kHD77 

r^-T^u ( i -^->^- 5 - ^^kd u s?>- 3 - r;v) * 

^ ( 0<8 g ) R^>7>X- (l-^JH5-^f;HfDUi?>-3 

— OV) (0.7 5 g) ^M^m^tvxntco 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.2 4(3 H, d, 7=5.8 Hz), 1. 
3 6-1.5 2 (1 H, m), 2. 1 0-2. 6 0 (4 H, m) , 2. 8 0 (1 H, d, 7=1 0. 
OHz), 3.0K1H, d, 7=1 2. 8 Hz), 7 . 1 6-7 . 4 2 (5 H, m). 
Y^>7sW 1 H-NMR (2 0 0 MHz, CDC1 3 ) 6:1.1 6 (3 H, d, 7=6. 2 Hz), 1. 
5 0- 1 . 8 2 (2 H, m) , 1.95 ( 1 H, dd, 7= 8 . 0 and 8 . .2 Hz) , 2.20 
-2.4 0 (2 H, m) , 3.0 3(1 H, dd, 7=7. 2 and 7.4 Hz), 3. 1 5 (1H, 
d, 7=1 2. 8 Hz), 3. 4 0-3. 6 4(2 H, m), 4. 0 0 ( 1 H, d, 7= 1 2 . 8 Hz) , 7. 
1 2-7. 4 0 (5 H, m). 

mmm 2 2 

, >x _ (i-^>^V-5-^Wn'Ji?>-3 — ()V> ^^7HV (3 5 0 
mg) , *^)V7)Vn-)l (10 mL) , 1 JM« (1.5 mL) , 1 0%/^W& 

mm (^7jc 300 mg) <Du^^mn,mrf\z 1 sp^raaj^fc. ii*^*, 

«II^BlT5/7-(5-^f;V^DU^>-3-^;V)^^/-^ 
(2 2 0 mg) £#fco 



4c 
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1 H-NMR (2 0 0 MHz, CD 3 0D) 6 : 1. 30-1. 55(1 H, m) 1 . 4 2 (3 H, d, /= 
6. 6 Hz), 2. 2 0-2. 4 0 (1 H, m), 2.4 8-2.7 2(1 H, m), 3.10-3. 
22UH, 3. 3 0-3. 4 8 (1 H, m), 3.4 8-3. 8 0 (3 H, m). 
#5t#)J2 3 

5 h^>x- ( i -^>^- 5 - ^f ;vhd u i^>- 3 ;w (3 5 

0 mg) , *J-)VT)V1-)V (10 iL) , 1 K-W®. (1. 5 mL) , 1 0 %n^-J 

y&pzm 300 mg) <DM-£?%o&7kMM<ti€ffc 1 smmmwvfro $m&?> 
ic, zmtt'mmnm vx b x - ( 5 - * tr d u v > -% - <i ;w ;* * / 

(2 2 0 mg) Sifco 

10 1 H-NMR (2 0 0 MHz, CD 3 0D) 6 : 1. 3 9 (3 H, d, 7=6. 6 Hz), 1.70-1. 
9 0 (1 1,1), 1. 9 8-2. 1 6 (1 H, m), 2 . 5 4-2. 8 0 (1 H, m), 3.0 
2-3. 2 0 (1 H, m). 
2 4 

-^n^>-m (1 0. 0 g) h 1 NTK^b^- h U V (7 7 iL) ©ig-&«lfc:^ 
15 ^^m^^Mn'JH (13.2 g) fclN*lftthU^»« (7 
7 mL) £0 , CTliqS.fc. 1 4HWL/&. SfM^X^l/X 

ttm. iitt> l-c isoviyttzs) *;v^x;w-3-h^u^>^;v 

3}?>m (20.1 g) 

.20 1 H-NMR (CDC1 3 ) <5 : 1 . 4 2-1. 7 6 (3 H,m), 2. 0 5-2. 11(1 H,.m), 2. 
4 8-2.5 3 (lH,m), 2.8 9-3.44 (2 H, m), 3.9 4-4.0 0 (1 H, m), 
4. 0 5-4. 6 4(1 H, m), 5.14 (2 H, ABq, 7=1 2. 6 Hz), 7.2 7-7. 
3 7 (5 H, m). 
##011 2 5 

25 i - [ (^>^;^+'» ti)\>i£~)V] - 3 - twj (20.0 g) > 

3-FX^> (14.2 g) > «K*UC7A (15.7 g) > N-Vt^fr&frA* 
75 H (15 0 mL) Ofl^»|*aftT 5 BffMJJWbfc. Bfflfc 

y^7^D^h^77>f-i!iiu l-c eo-^v**^) *jm*x;w 
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-3-^'J^>*M>Sx^;i/ (20.0 g) &mz 0 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 4 (3 H. t, 7=7. 5 Hz), 1. 4 5-1. 
7 4(3 H, m), 2. 0 2-2. 0 8 (1 H, m), 2.4 2-2.4 8 (1 H, m), 2. 8 
.5-3. 13 (2 H, m), 3. 9 5-4. 0 2 (l.H, m), 4.12 (2 H, q, /=7. 5 Hz), 
5 4. 1 8-4. 3 0 (1 H, m), 5.12 (2 H, s), 7.2 7-7. 3 6 (5 H, m). 
26 

1 5%*U^A^*^^;vb^9^.F-h;VX>*tt (3 1 mL), ICTJW^># 
!^Tfh7hH077> (5.0 mL) SlD^, -7 8t(:^LL 1 - [ (^ 

>s?;i/^>') #;i/#x;i/] - 3 - tr^u ^>*M>sx^' (4.00 g) 

10 h7kHD77>(3. 0 mL)©jl^Jn^ 2 O^l/fc. 

3 mL) tfh7th*n77> (2.0 mL) (DU&Wi&MZ-. ^Mfcl^bfco 1 

U f£*§L WkmVfro # WciSSv'U *m 7 D7 hif 77^f 

u i-[ (^>^.;v^-» ^;i/^-;i/]-3-^^;w-3-tf^u> ? >*;i/^> 

15 ftX^ (3.76 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.16-1.2 6 (6 H, m), 1.4 0-1.4 
9 (1 H, m), 1.5 2-1.6 5 (2 H, m), 2. 0 3-2. 10 ( 1 H, m), 3.11 
-3.3 0 (2H, m), 3.5 2-3.6 4 (1 H, m), 3.9 8-4.13 (3 H, m), 5. 
12 (2 H, s), 7. 2 7-7. 3 7 (5 H, m). 

20 ##M 2 7 

x _ [ (^>>?;w^^) #;v#x;W - 3 3 - fcWJ 5?>*M>tX 

^(3.57g), 1 0X^7^-18* (5 0%^7K, 1.24 g)>^^ 
• /— ;p (5 0 mL) om&Vs&fc&fZEif&T* SIT-2. 5P#^it^bfeo M^^-fe 

h$fflViTat*b, si^iiit, 3-^^;w-3-tf^u^>*;^>^ 

25 X^;W (1.86 g) £#fc„ 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.09 ( 3 H, s) , 1.27 ( 3 H, t, 7= 7 . 

2 Hz), 1.3 3-1.8 2 (3 H, m), 2.14-2.22 (1 H, m), 2.40 (1 
H, d, 7=1 2. 9 Hz), 2. 5 3-2. 6 2 (1 H, m), 2. 8 9-2. 9 5 ( 1 H, m), 3. 

3 1 (1 H, dd, 7=1 2. 9 and 1. 5 Hz), 4. 0 9-4. 2 4 (2 H, m). 
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2 8 

3_^^. ;l/ _3_t!^ij^>^;V^>^X^;U (1.68 g) tfh7t:h , n77 
> (2 1 mL) CzksSHt Uf7A7JH^A (3 7 2 mg) SrOTCTiP*. 

mmzg-uvm^ smmm.ftvtz 0 * (o. 3 7 hlk 2 5x*iwb*U!>' 

5 &mm (0.. 3 7 mL) , 7K (1. 1 0 mL) &J©2fcin*., 1 5j$F^#bfc. 
twj$?> (1.01 g) £#7co 

1 H-NMR, (3 0 0 MHz, CDC1 3 ) 6 : 0.81 (3 H, s), 1 . 2 8-1 . 3 7 (1H, m), 
1.4 9-1.6 8 (2 H, m), 1.8.0-1.9 3 (1H, m), 2.5 4 (1 H, d, /= 
10 1 1. 7 Hz), 2. 6 0-2. 6 9 : (1 H, m), 2.85-3.11 (3 H, m), 3.5 8 
(2 H, s). 
2 9 

5, 6,7,8-fb7kFn-l-7-7h-JH4. 9 6 g)^>^V7*n5 H(4. 
3 mL) , mnXVyj* (6.94 g) , N, tf-i^pWWOVAT ^ H (70 mL) © 

is i^*^MT2 immm.wvtz.o fcmm&Mz&g. sfifj^iitiifc, m 
a*&7j<Ti$fc#u iibfe..t5nm$>'U7J7->*7A^D-7h^ 

7 7^— -ettKU 5- (^>^;i^*vO -1,2,3, 4-rh7tFnt7^ 
!✓> (7.85 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.7 2-1. 8 4 (4 H, m), 2. 7 2-2. 7 
20 8 (4 H, m), 5.0 5 (2 H, s), 6.6 8-6. 7 2 (2 H, m), 7.0 4 (1 H, d, 
7=7.8 Hz), 7.2 7-7.4 5 (5 H, m). 
##03 3 0. 

5- ^>^)V^i/) - 1, 2, 3, A-j-y^^Yu-yyzvy (6.30 g) , 

^^OD^fJV^^H-f^ (4.8 mL) , ^DD^> (5 0 mL) 
25 m\ZMmc^y (7. 3 mL) £>^nn;*^> (5. 0 mL) ©S^Sr OX^T? 3 
0#T*rFbfc. 1 5#}f£N^ S^^tK^^ 3 Ofrmi><MWVfro ^ 

--e*it$$U 4- (^>^;i/^'» - 5,6,7,8-fb7kHn-l-t7^ 
l/>7JM7;Vfth* (4.8 6 g) £t#fc„ 



4c 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.7 7-1. 8 1 (4 H, m), 2. 7 4-2. 7 
7 (2 H, m), 3. 1 8-3. 2 2 (2 H, m), 5.15 (2 H„ s), 6.8 6 (1 H, d, 
7=8.4 Hz), 7.3 2-7.4 5 (5 H, m), 7.6 3 (1H, d, 7=8.4 Hz), 10. 

0 9 ( 1 H, s) . 
5 3 1 

4- (^>>*;V:t^» -5,-6,7,8-fh5tPo-l-Wl/>M#7 
Jl^fcK (4.6 4 g) b£?9UU*9> (5 0 mL) ©MCO. 5MH^b* 
>)$-^DD^^IIi (4 0 mL) *- 7 8*0X3 O^TiTUfc. 4 0#il 

e^stm-se^ ^Mx^TJSfflbfco ^m^^m 

UiiL, 4-kFD^>-5, 6, 7,8-fh7kHD-l-t7^l/>*M 
TjVrtH (2.73 g) <£#fc„ 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.7 7-1.8 7 (4 H, m), 2. 6 5-2. 6 
8 (2 H, m), 3. 1 9-3. 2 2 (2 H, m), 5.9 3 (1 H, s), 6.7 6 (1 H, d, 

15 7=8. 1 Hz), 7.5 8 (1 H, d, 7=8. 1 Hz), 10.08 (1 H, s). 
3 2 

4 -t:h*D=^>-5, 6 ,7, 8-fh7kb*a-l-t7^^>^7;Vrt.H 
(2. 7 2 g) , tHD^>JV7$>MI (1.2 9 g) , 1WW*HJ*A (1. 
90 g),!^ y— ;p (6 0 mL) , 7K (3 0 mL) £^21X 1 ^1313$ b 

fgjft, 3§33ibX, ft*i&@#£#*2o #@#<h££7Kim (5 0 mL) OM&m&l 

*&su " m&mfc&wtc* i N7xm^^- h u v&mw. (2,8 mL) , 

7tHP77>(50 mL) ©I^tl^Mtl. 5P#FplMl#bfco .1 Ni&mX'fftl 
25 U ^mx^l/X^tUbfco Jftffi^£Jtf£7KXft#U mm, ®m^X, 4-bF 
D^^-5, 6, 7,8-fh7kHD-l-t7^1/>M^hUJV (2.24 

g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.7 9-1.8 8 (4 H, m), 2. 6 0-2. 6 
4 (2 H, m), 2. 9 0-2.94 (2 H, m), 5.6 5 (1 H, s), 6.6 6 (1 H, d, 
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7=8. 4 Hz), 7.3 5 (1 H, d, 7=8. 4 Hz). IR (KBr) 325 6, 293 8, 2 
2 2 8, 1 5 8 4 cm' 1 
###J 3 3 

4-kHD^>-5, 6, 7, 8-fh7th*n-l-t7^1/>*M-bUJV 
5 (3 0 0 mg) , hUX^;KT^> (0.7 2 bL) , ^DD^> (3. 0 mL) 
<Dii'&^^bU>';V^n^^>x;i/^>m^7K^ (0. 4 4 mL) t^nn^> 
(1.0 mL) (DUG®*- 4 O'CT^Tbfc, 1 5^t#t§fi('#Sb> li^ 

5 , 6 , 7 , 8 -f K7 k H D - 1 - t7^ 1/^ ^ I! 7;VtD / ^ h 
10 (5 0 0 mg) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 8 1-1. 9 3 (4 H, m), 2.8 1 (2 H, t, 
7=5.4 Hz), 3. 0 1 (2H, t, 7=5.4 Hz), 7. 18 (1H, d, 7=8.4 Hz), 7. 
5 4 ( 1 H, d, 7= 8 . 4 Hz) . 

#5t0il3 4 . ' 

15 - (^b^^» ^>.t'> (5.00 g) , iyj,JV 

fh7^f;VX5 1 l/>^7$> (5.20 mL) , rb7tHD77> (2 5 0 mL) 

©a<&Wfcl.6 Mn-7fJl/U^7A-^>« (2 1. 4 bL) *0'CT?2 

(I) (6.8 2 g) -4 0 < ClC#Mb^5&^2^m#bfeo -7 8'Cl: 

20 #*PU ^^UJ!/7*n5H (3.8 1 mL) tfh7kHD77> (2 0 mL) (Dig 
£#j£3 O^TiP^feo filH#Ib, 1 2W«BWf»bfc. R*fctt&*fc&€f, 

#5tifc»s*>' , j5tiyjW7AfD'7b^77'f--e«ifiu 1-* 

h ^3,_ 3 _ (*h^>*h*>0 -2 - (2-^?;H2-7n^) ^>if 

25 > (4.7 7 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.79 ( 3 H, d, 7=0. 6 Hz), 3.37 (2 
H, s),. 3.4 5 (3H, s), 3.7 9 (3 H, s), 4.4 4-4.4 5 (1 H, m), 4. 
6 5-4. 6 7 (1 H, m), 5.15 (2 H, s), 6.5 8 (1 H, dd, 7=8. 4 and 0. 
6 Hz), 6.7 3 (1 H, dd, 7=8.4 and 0.6 Hz), 7.12 (1 H, t, 7=8. 
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4 Hz). 

3 5 

x _^ b^sx- 3 - (^b^rS^b*^) -2- (2-^fJH2-yo^) 
^>i£>(4.5 0 g),N,N,lT ,lf ,-^h^^)VJL^U>^r^>(3.3 6 mLK 

5 /\^> (2 5 0 mL) ©i^tlfcl.. 6 Mn-^;HJ?^A-^it>^ (1 
3. 9 mL) ^OtT'l 5^Ti0^fe» 3mmWfcVtc®. -7 8XZ 

iZ^mVTco MiV-^?MM7$ H (3.92 mL) ^JPtLT 1 B#P^#U 2 
£>icii^#^U 1 3Pt^#bfco £J«£7.KifeU Stiff bfco #S>n • 

fc^S^U^y)V*7A^nVh^7 7>-T?ISStb, 4-^b^'>-2 - (* 

10 b^/b*^) -3- (2-^fJl/-2-7°n^) ^>X7^rkF (3. 
2 0 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.8 2 (3 H, s), 3. 3 8 (2 H, s), 3. 
5 8 (3 H, s), 3.8 9 (3 H, s), 4. 3 7 (1 H, br.s), 4. 7 1-4. 74 (1 
H, m), 5.0 5 (2 H, s), 6.8 1 (1 H, d, /=8. 7 Hz), 7.8 1 (1 H, d, /= 
15 8.7 Hz), 10.19 (1H, s). 
3 6 

4_^ h ^>_ 2 - (^b^^b^v-) -3- {2-^)V-2-^U^ZL)V) 
^>X7;VrtH (3.2 0 g) , 4NM (5 0 mL), (5 0 

mL) (Dm^^u-vi smmmw^tco s.mm^mm^. mm^^mx^^> 

7>A'-U^M5 (3.0 0 g) , b;PX> (3 0 mL) 0l^§tHT3 0FI 
25 iU4-/h^-2,2-^JV-2, 3-^hHP-l-^/77>-7 

-*;i/^r;^t:F (1.72 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6: 1.5 3 (6 H, s), 2. 9 2 (2 H, s), 3. 
8 8 (3 H, s), 6.4 7 (1 H, d, 7=8. 4 Hz), 7.6 3 (1 H, d, 7=8. 4 Hz), 
1 0 . 0 5 ( 1 H, s) . 
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###1 3 7 

tert-^\^-y-x*>^-;i/ (2.16 g) L^tttJ-fy'fcT,? * U h U 75 
H (HMPA) (9. 0 mL) ©«-&*fcl. 6 M n-^^U 3^A-'V£lj->i§fl£ (5. 
7 mL) &0tn?T?iDj3Lfc. 2 ^4-^^-2,2-^^ 
5 -2, 3 -i?k Hn- 1 -^>!/75>- 7 -Aj^7JVTt H (8 6 0 mg) £ - 
HMPA (2 0 mL) ©2g#^KliD;lfc„ 1 3NrW«H^bfc. RJS«ES 

10 *~>-2, 2->**3\>V-2, 3-i?kHD- l-^>y77>-7-5!j;|/m 
rt H (8 6 0 mg) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6: 1.5 5 (6 H, s), 2.9 6 (2 H, s), 6. 
3 9 (1H, d, 7=8. 4 Hz), 7.5 3 (1 H. d, 7=8. 4 Hz), 10.01 ( 1 H, 
s). 

15 ##M3 8 

4-hHD^->-2, 2->>*3\>P-2, 3-^kHD-l-^/77>-7- 
*M7Jl/fkH (5 0 0 mg) , t H D^>;WT5 ( 2 1 7 mg) , ffift 
^"h'J^A (3 2 0 mg) , X^y — ;P ( 1 0 mL) , tK ( 5 . 0 mL) 
fiT?ll$IHHK#L:fc. MI$»L, 3S3S*»Kx5 i ;W£7KT?^iB , bfc. ^T«Kii 
20 *£ifcKT?ijfc»U liLT, *ifeifttK%»£#fc 0 #4&M£&zK@t^ (7. 
5 mL) 1 5 Ottl 2B#raj*#Lfc. RJSfc&«*g^T#£ft;fc388E 

•7Ai§*& (4.7 mL) , 5^b^tHD^^> (9.0 mL) ©®&4bM»T?2. 5 

25 U Ki> libT, 4 - b Kn^>- 2, 2 -^^^-2, 3 - i^t Hn - 1 - 
^/77>-7-M^h"JjP (4 3 1 mg) &mtCo 

1 H-NMR (3 0 0 MHz, CDC1 3 ) a : 1.5 4 (6 H, s), 2.9 8 (2 H, s), 5. 
5 7 (1 H, br.s), 6. 3 4 % (1 H, d, 7=8. 7 Hz),. 7.2 2 (1 H, d, 7=8. 7 
Hz). 
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IR (KBr) 2230, 1609, 1453 cm" 1 
###J 3 9. 

4-bHP^>-2, 2 -z?*7)V-2, 3->?bHD - 1 -^>V^^>~ 7 - 
jtj;V^hU;k(2 5 0 mg) , HJx^;KT^> (5 5 2 #L) , i^DD;*^ 
5 > (5.0 mL) \<Dm&tofchV7)V*&*&>7>)Vft>WLp£&Qtl (3 3 3 jl*L) <h 
^DD^^> (2. 0 mL) OttiTbfco 1 5frW$&MM.\Z 

7 _c /T y_2 ) 2-^^^;V-2, 3 HD- 1 -^>^77>- 4 — 

biJ7)PtD^^>7>*t-h (4.05~mg) £#£o 
10 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.5 8 (6 H, s), 3. 17 (2 H, s), 6. 
8 0 (1H, d, 7=8.7 Hz), 7.4 2 (1 H, d, 7=8.7 Hz). 
##0U4O 

4-7D ; E-l-t7h^hU;V (0.2 3 2 g) Rmt^f h U-f 77*D (2. 
8 mL) iCh;i/X> (4 mL) R£J^ h^k h*n :7-=>> (1 mL) &Jn*.»#, -7 
15 Oti:»Tlfc, O^T, 1.6 M n-^;i/U^«77A 

0.75 mL) £Jn^U -7 01Cfc:«"fel. 5«HW«a^bfc. -5 0ttbfcft, 3 
JM« (2 mL) Sm^MS-rlHRLfc. BeKx^l/SjQArtltH* TKTife^U 

i-^-7^;i/^n>m (0.102 g) zntzo 

20 1 H-NMR (2 0 0 MHz, CDC1 3 +CD 3 0D ) 6 : 7. 50-8. 00 (5 H, m), 8.20 
- 8 . 4 0 ( 1 H, m) . 
##0H 1 

3- (2-^^;w-2-^^^x;i/) j&tx^;i/ (400 mg) , ^>>>;kt^ 

X2.76 mL) , X^/-;K4. 0 mL) OU^t: 9 O'CT 1 4B#F3*i#Lfco 

a7b^77^-tillx, 1 -^>> J ;i/- 5 2 - 

fcWJSV> (12 0 mg) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1.28 ( 3 H, s) , 1.8 3-1. 8 9 (2 H, m), 
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2.4 7 (1 H, ddd, 7=1 8. 0, 6. 0 and 4. 2 Hz), 2.7 2 (1 H, ddd, /= 
18.0, 10.2 and 7. 5 Hz), 3.0 5-3.0 9 (1 H, m), 3.20 (1 H, d, 
7=1 2. 6 Hz), 4.5 9 (2 H, ABq, 7=1 4. 4 Hz), 7.2 3-7.3 5 (5 H, m). 
##0iJ4 2 

pt*>7JV*>7^F (1.96 g) , h»JX^;VT^> (3.2 mL) , 4- (i? 
^^ ;VT ^y) t!U> ? > (2 5 2 mg) , v^DO*^> (3 0 mL) (Dig^K- 
R^>? tert^)V (5.17 g) t^nD^> (4 0 mL) <DM&W&£.MX 

3o^tjh^o 2#fw«ii^« ^g^ti^vti nmm^uvrc.. 

3 Y-T^Ml/T^ ^^^JV*^;V*JWt5 >m /er/ ^f)K2 .44 g) £#fco 
1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.5 2 (9 H, s), 3.2 8 (3 H, s). 
4 3 

2-^DA-5-^h^>7x/-JK22.0 gK 1 , 8 M^Z P C 2 , 
2,2] (2 4.3 g) , A*-^fJW^75H (12 0 mL) 

15 m\Z MF^^W^iWN'KJ^n'J b* (26.8 g) £^&T3 o^Tin 

;V) ^^W^^WS;*-- h (26.6 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.3 9 (3 H, s), 3.4 7 (3 H, s), 3. 
20 7 9 (3 H, s), 6.6 9-6.7 2 (2 H, m), 7.4 3-7.4 7 ( 1 H, m). 
##004 4 

0- (2-7PA-5-* h=lr'>7x^) ^f;W*^-K2 6 . 4 g) 
£v*X9\)V7-U> (6 6 mL) ©i^|j£2 4 0^t4^W^. Si&fcJfc 

itt5- (2-7*n^-5-^h^>7xz;v) s^ssn^a-fciwt*- h (2 

2.2 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.0 6 (3 H, br.s), 3.11 (3 H, br.s), 
3.7 9 (3H, s), 6.8 2 (1 H, dd, 7=8. 7 and 3. 0 Hz), 7.19 (1 H, 
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d, /=3.0 Hz), 7.5 5 (1 H, d. 7=8.7 Hz). 
###1 4 5 

TfcgMbfcU^A (8 5%, 17.1 g) £.*9S-)V (7 0 mL) (OU^Wz S- (2 
_^ DA _5_^^V7x-iV) i?^^;i/^*;W.N*^-b (10.0 g) £3JD 
5 X., T ;i^>ff ffllTF 8 5 *CT 2 IWM#b7co ^M^^*P^ *J$T 6 N 

t^St£#fco *^t^m*'J^A (9. 5 3 g) , N,N-zS*f)V*)l>J±7^ H 
(8 0 mL) <p^^^T;U^^fflAT^^2 OStfl^bfCo 1 ~7*nA- 2, 
2_^Vf>x^>.(10. 5 g) ^linA; ^T2^M^bfCo KJS^^tK 

yjV)!j7A^n-7b^77^-«bTl-^OA-2- [ (2, 2-i?*b* 

s/x^;v) tjP77~jki -4-*b*^>i£> 0.37 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.12 (2 H, d, /= 5 . 7 Hz), 3.3 9 (6 
H, s), 3.7 8 (3H, s), 4.5 9 (1 H, t, 7=5.7 Hz), 6.6 0 (1 H, dd, 
15 7=8. 7 and 3. 0 Hz), 6.9 0 (1 H, d, 7=3. 0 Hz), 7.4 1 (1 H, d, 7= 
8 . 7 Hz) . 
###14 6 

l-^PA-2- [ (2, 2-v J *h^>X^;V) 7JV7 7^H -4-*h*>' 
^>if> (9. 37g), #U U>« (1 8. 7 g) , (2 0 0 mL) <DU 

20 ^d&i 5 o'CTi^it^ufco wmzxsm®.. ^mm^ti>v^^, ±m 

y oA _ 4 _^ f^*,- 1 -^>>/^^x> (7.07 g) £#7Co 
1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.95 ( 3 H, s) , 6.66 ( 1 H, d, 7= 8 . 
1 Hz), 7.3 8-7.4 1 (2H, m), 7.5 8 (1 H, d, 7=5.4 Hz). 
25 #fi4 7 

7 - 7-OA - 4-^ h^y- 1 W7x> (3.0 0 g) , i/7>« 

(1.0 9 g) > rh?*X (hij7i^X7^f» (0) (1. 

4 3 gK A;iV-^fMM75F (7 5 mL) (DU^m^7 )V^ynm%y 1 
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1- ^^/WiV-?-*^ bU;W (2.2 5 g) &#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 4. 0.2 (3 H, s), 6.7 9 (1 H, d, 7=8 . 
5 1 Hz), 7.4 6 (1 H, d, 7= 5 . 4 Hz), 7.5 3 (1 H, d, 7= 5 . 4 Hz), 7. 
6 6 (1H, d, 7=8.1 Hz). 
IR (KBr) 2215, 1 561 cm" 1 * 
4 8 

2- £r)\,-2-1>97 : %>tt—)\t (6. 1;2 g) L^V*^)^) >m. h U 
10 75h' (2 5 iL) ©j|^C1.6M n-^V'J^i-^W^ (1 5- 

5 mL) &0'CT?in*.fc. 2 0^t4-^h^>-l-^>^t7i>-7 
-#;V#-HJ;M2.2 4 g) tAW^V , J>Sh'J75H (5 0 mL) <DU 

7i>-7-M^h'JJKl.9 3g)$#L 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 6.88 ( 1 H, d, 7= 8 . 4 Hz) , 7.57 (1 
H, d, 7=5. 4 Hz), 7.7 6 (1 H, d, 7=8. 4 Hz), 7. 7 8-7. 8 1 (1 H, m), 
20 1 1 . 3 2 (1 H, br.s). 

IR (KBr) 3326, 2220, 1566 cm" 1 

4 9 • 
4 _ t ^o^- l-^:>V^^-^x>-7 hU;V (1.43 g), h 

iJIf;i/75> (3.4 mL) > ^na/^> (2 5 mL) ©g^tllC h U 7JI/t 
25 D^>7JV*>mS£7K#J (2.1 mL) t^nn^^> (1 3 mL) <DM&%0* 
-5 orT^Tbfeo 1 5^WSilTf&WS^v'»J*W7A^ 
•7h^77^-fiSU 7-y77-l-^>^>-4-^f^b'J7MD 
^^>7,;i/^- h (2.3 6 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 7.43 ( 1 H, d, 7=8. 4 Hz), 7.55 (1 
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H, d, /= 5 . 4 Hz), 7.77 ( 1 H, dd, /= 5 . 4 and 0 . 6 Hz) , 7.79 ( 1 H, 
dd, /= 8 . 4 and 0.6 Hz) . 

IR (KBr) 2226, 1427, 1221, 114 0 cm" 1 
##M 5 0 

5 2-^DA-5-7M07i;-JKl9.4 g) , 1 ., 8 - VT+fM^Z D [ 2 , 
2, 2] *>7&> (22.8 g), N,N--J*^)V&)VKT^ H (13 0 mL) <DU^ 

Wc/j-^^fm*;>w;^ou h.(2 5. i g) $ts.t*3 o#Tin 
io ^pwi^;t#;w\**-b (27.1 g) &f#fc 0 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 3.3 9 (3 H, s), 3.4 7 (3 H, s), .6. 
8 6-6. 9 5 (2 H, m), 7.5 1-7. 5 6 (2 H, m). 
#%#J 5 1. 

0- (2-7DA-5-7MD7x^) V^frttpfrrt*— Y (2 1.9 g) 
15 £>>X^;VX~D> (60 mL) 2 4 0 t;T4Rf P B mj$Lfco ^MKft 

sat*, mti Nmm^^^mx^;i/"ei4{±ibfco tttHi&sri N^m> ^tKt 

mVXS- (2-7*DA-5-7MP7x^W e^^;i/^#;W\**- h (2 
1.2 g) 

20 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.0 6 (3 H, br.s), 3.11 (3 H, br.s), 
6.98 ( 1 H, ddd, /= 9 . 0 , 7.8 and 3 . 0 Hz) , 7.38 ( 1 H, dd, /= 8 . 
4 and 3.0 Hz), 7.6 2 (1 H, dd, 7=9. 0 and 5. 4 Hz). 
5 2 

7jcm^U'>A (8 5%, 3 5.6 g) t^^y-JV (15 0 mL) <DM&m\Z S- 
25 (2-7PA-5-7MD7x-;i/) V *?-)Vttt} )Vn* — h (20.0 g) 

Jtm^mTM^u ^\^>Ti*aibfeo ^*D->-em$'&, mmvx 
mn^m^m^mco ^mmtgrnxwA a 9. 9 g) , n,n~-j^)v^)v 

A75 H (16 0 mL) (DU^m^T )VzI>m-m%l : 'gM.X 2 0 SH*#Lfco 1 - 
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^□A-2,2-^h*'>x^> (2i.9 g) &toz> mmx°2mmm&isfeo 

3lft'>U*^*7Af D7 h^57-f -T««bT 1 - ^DA- 2 - C (2,2 

-5?^b^5/x^;w x;v7r~JW -4-^;v^-n^>if> (19.9 g) 

5 fro 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3. 1 2 (2 H, d, 7=5. 4 Hz), 3.4 0 (6 
... H, s), 4.6 0 (1H, t, .7=5.4 Hz), 6.7 5 (1 H, ddd, 7=8 . 4,_ 7 . 8 and 
3.0 Hz),.. 7.. 0 3 (1 H, dd, 7=9.3 and 3.0 Hz), 7.4 3 (1 H, dd, 7= 
8. 4 and 5. 4 Hz). ". 
10 ##09 5 3 

i-^nA-2- [ (2, h^->x^;v) x;v^tx;1/] -4-7)V-*u 

^>i£> (19.9 g) , #UU>».(33.0 g) , (400 nL) <DU 

b fc. # e> ntcmm & u * ? m * a # a ^ b tf ? ? << b t 7 - 

15 ^nA-4-7Mn-l-^/Wi> (9.52 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 6. 9 5 (1 Hi dd, 7=9. 6 and 8.4 Hz), 
7.4 2 (1 H, ddd, 7=8. 4, 4.2 and 0.3 Hz), 7.5 0 (1 H, dt, 7=5. 
4 and 0. 3 Hz), 7.5 4 (1 H, d, 7=5. 4 Hz). 
5 4 

20 7 - ^D A - 4 - 7MD - 1 W7x> (4.5 0 g) , ->7>M 

(1.3 7 g) , fh7^ (hU7i^*X7^» A°^>^^A (0) (2. 
2 5 g), Arj-^^f;VW7= H (1 2 0 mL) 7 ^VM&T 

i o o < ct2. 5^r B im^bfe 0 mmzibm&Kmm&Mzmg. »tx^;^i 
25 ibT#e»tifcii&^'j*y;W7A^n-7h^77>f-ttiu 4-771/:** 

D _ j _^ > y^ 7x> _ 7 -^Mx h iJJV (3.30 g) 
1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 7.12 (1 H, dd, 7=9. 6 and 8.4 Hz), 
7.5 2 (1 H, dt, 7=5.4 Hz), 7.6 0 (1 H, d, 7=5.4 Hz), 7.6 9 (1 
H, dd, 7= 8 . 4 and 4.8 Hz) . 
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IR (KBr) 222 4, 1568, 146 4, 1366, 1248 cm" 1 
##M 5 5 

2-^nA-5-7Mn7iy-JKl4.6 gK l-^DA-2,2-^b 
^>I>> (3 2.2 g) , (21.1 g) ,.«#-^MM7 

5 5F (2 0 0 mL) CDfi^* 1 0 0 < CT5H»lfc, £fifctt$l& KJ» 

fee »tT#e»nfcit$ u *^r;w 7 n v h ^7 7 ^ - t«u 

Tl-^DA-2- (2, h^>Xh^) -4-^;^n^>if> (2 

0.6 g) £#*£o 

10 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.51 ( 6 H, s) , 4.02 ( 2 H, d, /= 5 . 
1 Hz), 4.7 4 (1 H, t, 7=5. 1 Hz), 6.5 6-6. 6 7 (2 H, m), 7. 4 6 (1 
H, dd, /= 8 . 4 and 6.0 Hz) . 
###J 5 6 

l-7*PA-2- (2, 2-V>* h^>Ih^^) -4-^;i/^n^>if> (2 0. 
15 6 g) , #U U>» (4 5.1 g) > (5 0 0 mL) ©ffi-&4&£ 1 5 O^T 

#eMS£>''J^l/A7A^D7h^77^-TiSl/T7-7*aA-4 
-7MD-l-^>7'77> (5.30 g) £#£io 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 6.8 6 ( 1 H, d, 7=8. 7 Hz), 6.9 3 (1 
20 H, d, 7=2. 1 Hz), 7.3 8 ( 1 H, dd, 7=8. 7 and 4. 5 Hz), 7.6 6 (1 H, 
d, ,7=2. 1 Hz). 
##M 5 7 

7 -7 , OA-4-7MD-l-^>V*77> (5,30 g) , ~>7XbM§& (1. 
7 4 g) , T-h?** (hU7x-MX7^ » A°7^7A (0) (2.8 5 gK 
25 i^J-i?^?MM75 H (1 6 0 mL) ©ffi^«&&7;i^>2£ffl»T 1 0 Ott 

y^7>-7-^;i/^nhU;W (3.6 3 g) 
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^-NMR (3 0 0 MHz, CDC1 3 ) 6 : 6.96 ( 1 H, d, /=2. 4 Hz), 7.03 (1 
H, d, 7=8. 7 Hz), 7.6 0 (1 H, dd, 7=8. 7 and 5.1 Hz), 7.7 4 (1 H, 
d, 7= 2 . 4 Hz) . 

IR (KBr) 2232, 1497, 1271 cm' 1 
5 5 8 

hHD+^;W^>t tert^JV (5. 0 0 gK i,4-^D^> (3. 
1 8 g) , 7m<W)V& (8 5%. 2.9 2 g)\ X^7-;W (3 0 mL) <DM& 

10 1->-2-%)V'$>Wt tertttfr (2.24 g) &'i%Tz. 0 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 5 0 (9 H, s) , 1 . 6 4- 1 . 8 2 (4 H, m), 
3.6 0-3. 6 6 (2 H, m), 3.9 2-3.9 7 (2 H, m). 

0%rM 5 9 

x> 2-^it> ? ^->-2-*;i/^>^ tert^)V (2.18 g) K4N^fb7Mt 
15 -ftfX^l' (7.5 mL) ^in^-, ^T3B#TO^bfc:o £Cfc«£iliIfcU 
^^^^tTl, 2-^1ti?^>^mm (1.24 g) 
1 H-NMR (3 0 0 MHz, DMS0-</ 6 ) <5 : 1.7 0-1.7 7 (2 H, m), 1.83-1. 
90 (2H, m), 3.2 5-3.2 9 (2 H, m), 4.2 0-4.24 (2 H, m). 
##0H6 0 

20 ^fV-^f>» (10.0 g) £1 N*»ftthUf'A (7 7 mL) ©ffl'&tofc'S 
^m->*M-MD'JH (13.2 g) 4JitflN*IMfcth'm (7 

7 mL) &otrcrai*fcio*ran*fc. i4iMWB«fc ^x^x-^-cft 

25 1(18.3 g) £#fc„ 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1 . 6 1-1. 7 2 (2 H, m), 1. 9 1-1-9 
5 (2H, m), 2.4 6-2.5 6 ( 1 H, m), 2.9 1.-2.9 9 (2 H, m), 4.0 4 
-4. 14 (2 H, m), 5.12 (2 H, s), 7.2 7-7.3 6 (5 H, m). 
##03 6 1 
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! _ [ (^yVfrttis) #;i/#x;i/] - 4 - fcf^U z?>%)V#>Wt (18.3 g) , 
3^bX^;W (12.9 g) , ^^U^A (1 4. 3 g) > N,N--J^)V^)V2^ 
75 F (16 0 mL) «MT 6 P#W8fc#bfc. KJ»&7kfc:&^ 

5 ^^o^h^^-T^u i,4-tf^u^>-^^>m-i-^>^ 

;W4-x^;i/ (i 6, 5 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.25 ( 3 H, t, /= 7 . 5 Hz), 1.58-1. 
7 1 (2 H, m) , 1. 8 4-1. 9 4 (2 H, m), 2.4 6 (1 H, tt, 7=8. 1 and 3:. 
9 Hz),. 2. 8 8-2. 9 6 (2 H, m), 4. 04-4. 16 (2 H, m), 4. 1 4 (2 
10 H, q, 7=7.5 Hz), 7.3 0-7.3 9 (5 H, in). 
###J 6 2 

fcUtfivM^^Wl'S'S'^P (2 0%hJI/X>m 23.1 mL) t^h^h 

Kn77> (5 mD ©a-&wci, 4 -twj ;v#>&- 1-^>SW4 

-If;K4.0 0 g)ifh7kHD77>(4 mL) 8"C*T!;bn*., 
15 2 O^aH^bfc. a^flS^^W (2. 9 2 g) £^h^t:Fn:7^> (15 mL)0 

S^toSim*., i o#jljm^i&ic#i&U i 9i$lSHt#i>&. . Kmw&yMzQ. 

^jW7A^D?h^77^«U 4-^^-1, 4-tWJ5?>5?# 

;v#>^- 1 -^>s?;V4-x^;v (3.6 6 g) £#fco 

20 1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1.2 0 (3 H, s), 1.2 6 (3 H, t, 7=7. 
2 Hz), 1.32-1.41 (2 H, in), 2.06-2.10 (2 H, m), 3.01-3. 
0 9 (2 H, m), 3.8 4-3. 8 8 (2 H, m), 4.16 (2 H, q, 7=7. 2 Hz), 5. 
11 (2 H, s), 7.2 7-7. 3 5 (5 H, m). 
6 3 

25 . 4-^)V- 1. 4-tr^Ui?>^;v#>m-i -^>^H-Xf;K3. 6 0 

g) , 10%/17V^$ (5 0%^7fc> 1.2 5 g) , *9S—)V (5 0 mL) 

^*;i/#>fx^ (1.76 g) 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1 . 1 9 (3 H, s), 1.2 6 (3 H, t, 7=7. 
2 Hz), 1.3 9 (2 H, ddd, 7=1 3. 5, 10.2 and 3. 9 Hz), 2. 0 6-2. 
12 (2H, m), 2.6 5-2.7 8 (3 H, m), 2.9 4 (2 H, dt, 7=12.9 and 
3. 9 Hz), 4.19 (2 H, q, 7=7. 2 Hz). 
5 ###J 6 4 

4 _^^.;i / _4-tf^iji;>v?^;V^>mx^;i/ (1.70 g) t^hyt^uy 
(2 2 mL) (Dig^^7jc^t:U^Ax;w^x^A (3 7 6 mg) fcotrein 

X, 4^F»m#bfeo tK (0.4 mL). , 2 5%7mit^V^^mm (0.4 mL) > 

a a. 2 T£) *mkija^ smmmwvrcio ^mm*^^ v^m^xm^n 
10 m^mmvx (4-*3\>v-4-twj^x;v) **>>-;ki. 2 8 g) &#fc<> 

1 H-NMR (3 0 0 "MHz, CDC1 3 ) <5 : 0. 9 8 (3 H, s), 1.2 4-1. 3 4 (2 H, m), 
1.3 5-1.4 9 (2 H, m), 1.75 (2 H, br.s), 2.7 5-2.9 0 (4 H, mj, 
3 . 3 6 ( 2 H, s) . 
##^J6 5 

15 -ry-^3^>$£X^;W (1 0. 0 g) > ^>X7;VrkH (6.75 g) , x^y 
-)V ( 1 0 0 mL) (DU&m^TJ h U fc Hn^^m^" h'JW (4.0 0 g) ft 

20 u-?htf774-T~mWk\s. i-^>^;i/-4-tf^Uv ? >*;v^>Mx^;K2. 

3 4 g) £#7c:o 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 . : 1.2 4 (3 H, t, 7=7. 2 Hz), 1.68-1. 
9 1 (5 H, m), 2.0 2 (2 H, td, 7= 1 1 . 4 and 2 . 7 Hz), 2.2 7 (2 H, tt, 
7=1 0.8 and 4. 2 Hz), 2. 8 2-2. 8 8 (2 H, m), 3.4 9 (2 H, s), 4. 
25 12(2 H, q, 7=7. 2 Hz), 7. 2 5-7. 3 8 (5 H, m). 
6 6 

x _^>^;| / -4-tf^tj^>^j;i/^>^x^;i/i:^b^t H077>(5 0 mL) 
(DM&Vafcl M ^?JW^y>7A7*n5H-fh7kHD77>« (1.2 
mL)£-7 S'C-tflBt^JD^o S^WiMl^Il, 1 4PfFM#bfco 
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iiut#e)nfcis*^u*^7ii^D-?h^77^-Tiiu 2- 

(! _y^>v?;i/- 4- t!^U >?-;!/) -2-^D/V-;V (8 2 0 mg) 
1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1.16-1.45 (4H, m), 1.17 (6H, s), 
5 1.6 8-1.7 3 (2 H, m), 1.8 7-1.9 5 (2 H, m), 2.9 4-2.9 9 (2 
H, m), 3.4 9 (2H, s), 7.2 4-7.3 2 (5 H, m). 
###!6 7 

BocL-^DU/-^ (2, 1 0 g) ti?*3 L )V7,)V**i'F (1 4 mL) (DM&WlZ 
HJX3MVT=*> (5. 1 mL) RXSWity^WLitWin (5. 8 1 g) £1 OtTt? 
10 UP^fc, 2. 5B#F^#m^7KlC^ ^nn^^>T}*tHbfeo^m^5 0% 

WM.*ntco TK^bi-hU^A (6 0Xlfttt,"4 16 mg) tz?*?-)^)^*^ 
H (10 mL) <£>ig£-#j£5 S'CX-imf^mWVTco ^?J^'J7x^*X^ 
^A^P^F (3.7 2 g) h-J^)V7.)V^i^Y (15 mL) (DM^S:*^ 
15 4 5#it#b7c„ Sfifci*^,: ±f3?fi^Ki:^^^X;V^^^F (3 0 mL) 

-TiltiaU (2 5) - 2 - 1 - HD U ^>*M>t tertZf^)V (4 9 0 

mg) 

20 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.44 ( 9 H, s) , 1.6 4-2. 10 (4 H, m), 
3.34-3.4 5 (2 H, m), 4.2 0-4.3 8 (1 H, m), 5.0 3-5.0 6 (2 
H, m) , 5.6 6-5.8 0 ( 1 H, m) . 
###J 6 8 

(2 #-2-fc:n;i/- 1 -t!D>J^>*M>S!t /e//7*?JK2 0 0 mg) , 10% 
25 /l^i^^A^ (5 0%^-tK, 2 1 6 mg) > ;V (3.0 mL) 

;**/-;rafc#bfco «i££igStbT(2 ^)-2-xf;v-i-ifnij^>M' 

tf>M tert^JV (17 0 mg) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 0.86 (3 H, t, /=7. 5 Hz), 1. 2 5-1. 
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37 (1H, m), 1.46 (9H, s), 1.5 9-1.9 9 (5 H, in), 3.26-3.7 
4 ( 3 H, m) . 
###1 6 9 

i?Xh^^^*'JJ!/ftXfJl/ (2.69 gK mfbU^A (5 0 9 ig) , ^ 
5 <y^ , Dt!;i'X^;VT^> (1.7 4 mL) , 7±h^h^)V (10 0 mL) (DUG 

mzA-^)v^)v\f.^)^y- 1 -ii)^>n^>^)v (2. 47 g) sira*., ^ 

- >^7V-^^ T > 4-C(i f)-3-x>^-3.-^y^ni^-i-x 

10 >_i_^;i,]t!^U^>-l-^;i/3j?>m^>^ (2.45 g) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 9 (3 H, t, 7=7.2 Hz), 1. 3 1-1. 

4 2 (2 H, m), 1.7 3-1.7 7 (2 H, m), 2. 2 5-2. 3 7 ( 1 H, m), 2. 8 

5 (2 H, t, 7=1 2. 0 Hz), 4. 1 6-4. 2 4 (4 H, m), 5.8 0 (1 H, dd, 7= 
15.9 and 1. 8 Hz), 6.8 8 (1 H, dd, 7=1 5. 9 and 6. 6 Hz), 7. 2 9 

15 -7.4 0(5 H, m). 
##M 7 0 

4-[(l «-3-Ih^>- 3 - **y^n^- 1 1 --f JM^US?> 

-l-*;^>m^>^ (2.38 g) > 10X/^7^AR* (50%^7K. 
1.6 0 g) , (5 0 mL) ©S-&«***»iBStTMT?2 0W»t^b 

20 fee /^^^A^^t7< b*ffl^T«*u, x*/-;w*c«a*bfc. 
$ibT3- (4-tr^u^x;v) b»x^;w (1.09 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 0 3-1. 17 (2 H, m), 1.2 6 (3 H, t, 
7=7. 2 Hz), 1.2 3-1.4 3 (2 H, m), 1.5 7 (2 H, dt, 7=1 5. 0 and 7. 
5 Hz), 1.6 5-1.6 9 (2 H, m), 2.3 1 (2 H, t, 7=7.5 Hz), 2.5 7 (1 
25 H, td, 7=1 2.0 and 2. 7 Hz), 3. 0 4-3.0 8 (2 H, m), 4.12 (2 H, q, 
7= 7 . 2 Hz) . 
##M7 1 

BocD-ynU/-;i/ (5.10 g) £i?*7)V7>)V**$'\ i (3 5 mL) ©fi#4&fc 
hUX^)VT^> (1 2. 1 mL) RtfKU5>>HBMfc$fcflt (13.8 g) &1 0T; 
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. ffittttK (2.3 0 g) £#7i. *#flS^-hU»>A (6 0%» 40 2 mg) £i> 
^WVJTUHM^l 2 (10 mL) ©^§5 5^1^1^^. *3\n/HJ 
5 7i^V*X«A^a5F (3.5 9 g) tz?*?-)VX)V**z/ H (15 mL) 

©»&**»*- 4 5»tfc. gmfc>H3«/±tBifttfc*&« (2.00 g) t 

$>*^JKJUW*4 l 3'l? (3 0. mL) ©fi^fcteiD*.* .l'5.I^FI^t'fe. £J»£ 

Si/'j*y;W7i^n7h^77^-f»«u (2 jd-2-ex;i/- 1 -tfp 

10 U^>*/W#>tt tert^JV (19 1 mg) £#7Co 

1 H-NMR. ( 3 0 0 MHz, CDC1 3 ) <5 : 1 . 4 4 (9 H, s), 1. 6 4-2. 1 0 (4 H,.m), 
3.3 4-3.4 5 (2 H, m), 4.2 0-4.3 8 (1 H, m), 5.0 3-5.0 6 (2 
H, m) , 5.6 6-5.8 0 ( 1 H, m) . 
7 2 

15 (2 $-2-ex;i/- l-t!DUv?>7j;V3j?>^ tertZf^)V{l 1 0 mg) > 10% 
/^7i?<7AK* (5 0%^7.R> 1 1 9 mg) , ;V (3. 0 mL) ©«-&«*& 

tf>WL tertttfr (8 0 mg) £#fco 
20 1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 0.8 6 (3 H, t, 7=7. 5 Hz), 1.2 5-1. 

3 7 (1 H, m), 1.46 (9 H, s), 1.5 9-1.9 9 (5 H, m), 3. 2 6-3.7 

4 (3 H, m). 
##M 7 3 

l-7*UA-4-7MOt7^1/> (1.57 g) tfh7kHn77> (3 0 
25 mL) (DM&mz 1 . 6 M n-7*f;l/U^A-A^>^(4. 8 mL)§-7 8t: 
Tin^-fco 2 OM^I^fiT b U 7MaitXf;i/ (1.7 mL) trh7kh* 
P77>(20 mL) <DM&®\ZM%.rco 2 O^I#MIt#Sbfe*^ 3 0# 
ti#bfc 0 R***ft*toK^a^ Biif^lfltfc. ffltH8te£*fiziceife#- 
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u 2,2,2-hU7Mn-i- u-yjwa-i-i-y^v) jl?;> (8 

6 5 mg) £#fc„ 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 7.2 5 (1 H, dd, 7=9. 6 and 8.4 Hz), 
7.6 9 (1 H, ddd, 7=8. 4, 6.9 and 1.2 Hz), 7.7 9 (1 H, ddd, 7=8. 
5 4, 6.9 and 1. 8 Hz), 8.21-8.27 (2 H, m), 8.9 5-8.9 9 ( 1 H, 
m). 

mmm 74 

l-7>tDt7^1/>'(2.5 0 g)., i&fbT^-^A (2.74 g) , 
D^>(13 mL) <Dm&m\zmkT J t^)Vii:2 2 mL) i^PU^^>.(2. 
10 0 mL) OD^B-tl^O'CTl 5ft~eM%-tc 0 ^mzg-UV. 4 BtFalilj^bfc, SiS 

1- u-7)VHru-i-3-y?-)V) x^y> (1.20 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2.7 3 (3 H, s)i 7.15 (1 H, dd, 7= 
15. . 9. 9 and 8. 1 Hz), 7. 5 6-7. 6 9 (2 H, m), 7.9 6 (1 H, dd, 7=8. 1 
and 5.4 Hz), 8. 1 3-8. 16 (1 H, m), 8. 8 6-8. 9 0 (1 H, m). 
##0U 7 5, 

1 -j-yh~ hUJV (8 6 5 mg) £ N, H- 9 J*3-)V7*il YT^ Y 
(5.0 mL) (Om&Gltt H 7 5? (0.4 5 mL) 3 0^4 0 

U Igjfe »LT4-tiV i 7> ? /-l-^-^hXbU;V (5 3 0 mg) **§fc. 
1 H-NMR (3 0 0 MHz, DMS0-</ 6 ) 5:4.47 (2 H, br.s), 7.0 5 ( 1 H, d, 7= 
8. 4 Hz), 7.49 ( 1 H, ddd, 7=8 . 1 , 6.9 and 1.5 Hz), 7.66 ( 1 H, 
ddd, 7=8. 1, 6. 9 and 1. 5 Hz), 7.8 6 ( 1 H, d, 7=8. 4 Hz), 7.8 9- 
25 7.9 2 (1 H, m), 8.2 3-8.2 6 (1 H, m), 8.5 9 (1H, br.s). 
IR (KBr) 3312, 22 05, 1578 cm" 1 
###J 7 6 

2- ^DA-5-7MD7x/-;Kl 0. 3 g) > fflSLX U U A ( 1 1.2 g) , 
AfJ-^»M75H (6 0 mL) (Dm^m\zy°un)V^)V^U^Y (8.6 
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4 g) t N.N-vt^JV-fcfr&r^ h (6 bl) i o^-eln^o 

D-2- (2-'/ntfn;l/^>') ^>if> (9.27 g) £#fco 
1 H-NMR (3 0 0 MHz, CDC1 8 ) 6 : 2.58 ( 1 H, t, 7=2. 4 Hz), 4.77 (2 
H, d, 7=2. 4 Hz), 6.6 4 (1 H, ddd, 7=8.. 7, 7. 8 and 2. 7 Hz), 6. 8 
4 (1 H, dd, 7=10.5 and 2.7 Hz), 7.4.9 (1 H, dd, 7=8. 7 . and 6. 

» 

. 3 Hz). -. 
##M7 7 

10 1 _^nA-4-7;^n-2-(2-yat!n;i/^v')^>if>(9. o 0 g)v. 

&mtt^Vl± (8.3 6 g) > i?X7)V7-V> (6 0 mL) 01^2 4,0^ 

2. smmmwvtc. ssafcjwu, s?x^;vx~ ^vtshru 1 N&m, 

-T!tt«U 7 - ^PA- 4-7MO - 2 - ^^V- 1 -^>^77> (7.0 
15 6 g) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2.5 0 (3 H, d, 7=0. 9 Hz), 6.5 2 (1 
. H, q, 7=0. 9 Hz), 6.7 9 (1 H, t, 7=8. 7 Hz), 7.2 6 (1 H, dd, 7=8. 
7 and 4.8 Hz) . 
m^ffl 7 8 

20 7 - ^DA-4-7;WD - 2 - ^fJV- 1 -^>V77> (4.5 0 g) > 1/7 
>fcM» (1.3 8 g) > Tb7*X (h'J7x-J^X7^» (0) 
(2.27 g) , ^J-^^fWA75 H. (1 2 0 mL) (DM&m&7 )V3 >m 

;VTjfttBbfc. ^iMSr-fe^-T h&ffl^TJt*b, fiIStt*t^t&. tt 
25 ft. IiLT#f»n^SS^'J*^7A^P'7h^77^-«l, 4- 
7 _ 2 - 1 - ^>^/7 7 >- 7 - h U ;V (3.34 g) £ 



1 H-NMR (3 0 0 MHz, CDC1 3 .) : 2. 5 3 (3 H, d, 7=0.9 Hz), 6.5 5 (1 
H, q, 7=0:9 Hz), 6.9 7 (1 H, t, 7=8.7 Hz), 7.4 9 (1 H, dd, 7=8. 



WO 2004/016576 



110 



CT/JP2003/010228 



7 and 4.8 Hz) . 

IR (KBr) 2234, 1605, 1505 cm" 1 
###J 7 9 

3 — t: H n=^>- 1 - tf a U i?>* Vfr (5.00 g) £ V> ( 5 

5 o mL) oig-&^^p-b;wx>x;i/^n;i/^DU H (4. 7 4 g) sotrejqfcfc. 

$i/<j*W7A^n-7^77^--eiiU 3- [ [ (4->^7x-;W 
>uWnx;W ^~>] - l-tPU^^M^^ (4.9 8 g) 

10 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.9 5-2.2 4 ( 2 H, m) , 2.45 ( 3 H, d, 
7=2. 7 Hz), 3.4 5-3. 6 4 (4 H, m), 5. 0 5-5. 12 (3 H, m), 7. 3 3- 
7.3 6 (7 H, m), 7.7 7-7.8 0 (2 H, m). 
###J 8 0 

3- [ [ yUV#x;W -1-KDUS?>*^> 

15 H^>^K3. 9 2 gK 7yft*'JW (3.64 g) , Xfl/^'Jn-JP (1 
6 mL) 0l^§7J^>Hi^T8 5tT2 4P#lffl«#b&. 

oU3?>*M>t^>^ (1.3 2 g) £#fco 
20 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 8 8-2. 3 2 (2 H, m), 3.4 4-3.8 
5 (4 H, m), 5. 1 2-5. 3 2 (1 H, m), 5.14 (2 H, s), 7. 2 9-7. 3 7 
( 5 H, m) . 
#*t0tj 8 1 

3 - y)]/ # U - l-lfn'J^>*^>^>^ (1.3 2 g) , 10%/^ 
25 ^A^m (5 0 %Hf7K, 5 0 3 mg) , BWt (1 3 mL) ©jg^i»£3R*£ffl«T^ 

#bfeo **K:4N*flS**-iWftX^ (4. 5 mL) £in*.jfttBbfc. 
MS^if^x-fJV^L, 3 -7;p*aKoU (7 1 1 mg) 
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1 H-NMR (3 0 0 MHz, DMSO-rf 6 ) 6:1.9 5-2. 2 8 (2 H, m), 3. 1 5-3. 
5 0 (4 H, m), 5.4 3 (1 H, dt, .7=5 2. 5 and 3.6 Hz), 9.5 8 (2 H, 
br.s). 
###J 8 2 

5 g-t^p^i.-i-tfaiji?^;^^^ (10.0 g) > x^nAi? 
t!D v'X'^A (14.6 g) , ^DD/^> (150 mL) <DU^^)^^M.X 3 S 

x -tfpij^V^j^^^Ov 5 ^ (4. 3 9 g) £#fco 
10 1 H-NMR^ ( 3 0 0 MHz, CDC1 3 ) 6 : 2.6 1 (2 H, t, 7=7.5 Hz), 3. 8 3-3. 
8 9 (4 H, m), 5.18 (2 H, s), 7. 3 3-7. 3 9 (5 H, m). 
8 3 

3_^y-i-tfnu^>*;^>m^>^;v (4.oo g) > ^x^kt^/ 

mMbVyJl^V H (9 0%> lO.Og) > b;VX> (5 0 mL) (Dil^^M 

3 t 3-^y)V^U-l-^U^^>^)V^>m^>^)^ (3.2 3 g) 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2 . 2 7-2.4 1 (2 H, m), 3. 6 2-3. 8 

0 (4 H, m), 5.15 (2 H, s), 7.3 2-7. 3 8 (5 H, m). 
20 #^J8 4 

3> 3 _^7;i/^-u-i-tfnU^>*JV^>m^>^K3. 0 0 gK 1 0 %n 
=rW2±®m (5 0%^7K. 1.0 6 g) > (3 0 mL) <Djg£^&7.kS#lffl^. 

TUfc^Ufco S$t£4 NltfczRIf-It^X^Ml/ (5.0 mL) ^JP^ii^bfe. #£> 

25 nrcm^mm^^x^v. 3, 3-^7;wtroij^>m(i. 6 5 g) 

1 H-NMR (2 0 0 MHz, DMSO-tf 6 ) (5:2.3 7-2. 5 9 (2 H, m), 3 . 4 2 (2 
H, t, 7=7.6 Hz), 3.6 3 (2 H, t, 7=12.4 Hz). 

#%M 8 5 
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[1- Uert?Y* 9 sl3)Vi£-)V) - 4 - 1!^ U z?~M ft (5 0 0 mg) > a 
(3 8 5 mg) , ffik%VV& (9 2 6 mg) , N,lf-&*5'frivV&7 
^ F (5.0 mL) ©fi^«*MT3l$raaBfcU&. £jfc«j£zKK:&^ »Xf 

5 ^D7h^77^-fiIU 4- (2-Xh^>-2-t+VIfJW -1-tf 
'^Ui?>*;p#>ilfc tertZf^fr (5 5 8 mg). £#fco 

1 HrNMR (3 0 0 MHz, CDC1 3 ) 6 : V. 0 8-1.2 2 (2 H, m), 1,26 (3 H, t, 
7=7. 2 Hz), 1.4 5 (9H,s), 1 . 6 6-1.71 (2 H, m), 1.86-2.00 

' . (1H, m), 2.2 3 (2 H, d, 7=7. 2 Hz), 2. 6 7-2. 7 6 (2 H, m), .4. 0 

10 0-4. 1 6 (4 H, m). 
###J 8 6 

4 _y oA _ 1 _ t7) ,7;i / ftH (1.0 0 g) , SKtPO+'>JV7$> (3 
5 5 mg) , WBtir h'J^A (5 2 3 mg) , 7 — ;V (16 mL) , 7K ( 8 . 0 mL) 

0 5 g) £#7c„ *:#JK (8 0 0 mg) £ JIT,Jir-i?^fMM7S H (8.0 mL) 
<D^W£4 Nift^**-BPKX^;P (0. 9 6 mL) RtfOXONE (2. 3 6 g) 

*jp^., Mt2 ommmwvrco Kmm^^zm^mwt^^m^^o mm 

^WSHMD'J H (6 6 0 mg) £#fco 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 7 . 5 4 (1 H, d, 7=7. 8 Hz), 7. 6 0-7. 
6 8 (2 H, m), 7.8 3 (1 H, d, 7=7. 8 Hz), 8.12 (1 H, s), 8. 2 1- 
25 8. 2 4 (1 H, m), 8. 3 0-8. 3 3 (1 H, m). 
###1 8 7 

T-tebfflSt*^ (1 0. 0 g) , gfflfcfl'J^ix (2 9. 8 g) , T-feb> (14 5 
mL) (Dm&mzl, 2-y7nAX^> (2 1. 0 g) &MT?JP^t* 8RSIHM&» 
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.7^— -emeu i -T^)V^^uzfuny^)V^y^.^)V (1.90 g) £ 
ma* 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1. 4 9 (4 H, s), 2.4 7 (3 H, s), 3. 
7 5 ( 3 H, s) . 
5 ###J 8 8 

1 - 7t^V'>^ O^DA>5SlJ^>S^f ^ (1.40g), [ (1 5) -1- 
^cn—Jl/X^;!/] 7S> C1-. 2 6 mL) , WWX> (18 bL) ©i&&«J& 1 2P# 

m aiin»«e t &. ^* & M KiTWaMr ux#ri^^^ ~> u * 5 A * O 

7h^97^-^i»U 2-^^;V-l- [ (1 -1-7x^X^3 - 
10 4( 5 - ^ pa - lH-t!D-;V- 3 -*M>t^f;V (1.2 9 g) £#7Co 
1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1. 5 4 (3 H, d, 7=7. 2 Hz), 2.3 3 (3 
H, s), 2. 6 4-2. 7 2 (2 H, m), 3.10-3.2 0 (1 H, m), 3.3 7-3. 4 
8 (1 H, m), 3.6 3 (3 H, s), 4. 8 8 (1 H, q, 7=7. 2 Hz), 7.2 1-7. 
3 8 ( 5 H, m) . 
15 ###J8 9 • 

bUT-feh^vfc HD*"7tth'J^A (2.02 g) , (4. 7 mL) , Tir 

b-h'j;V(4.7 mL) ©»&4&fc2-.?Wl'-l- C ( 1 5) - 1 "7x"^X 
- 4, .5 - i?t PO- 1 H - KD-^- 3 /I' (7 8 0 mg) 

£7-fchXbU;i/ (1.7 mL) ©ffi'&fcSO'CTrjbn*.* 3R3raS£#Ufc. JxJfc#J£ 

20 ^m^- h u !?*»«fc:&tr* gmx^i/r&ffl b u v&mi* 

***T?Wdfe*U iitT (2 5,. 3 5) -2-jWW-I- [(15) 

• -i-7x^X?M U 5?> - 3 -*;V#>»^fiV ( 7 7 8 mg) £#7c„ 
[a] D =-2 8. 4° (c=2. 0 8, EtOH) r 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 0.79 (3 H, d, /=6. 3 Hz), 1.35 (3 
25 H, d, /=6. 9 Hz), 1. 8 2-1. 9 3 (1 H, m), 2. 1 1-2. 2 4 (1 H, m), 2. 
5 4 (1 H, t, 7=7. 2 Hz), 2.70 (1 H, td, 7=9. 3 and 3. 9 Hz), 3. 
02-3.15 (1H, m), 3.44-3.6 2 (2 H, m), 3.67 (3 H, s), 7.2 
1-7. 3 6 (5 H, m). 
M 9 0 
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(2 5,3 5) -2-*?)V-l~ C (1 J) -l-^^-;i/X^V] tfDU^>- 
3-*;i,#>«*^;V (1. 0 4 g) tfh7k^D77> (1 1 mL) ©S^lfc 
TKm-fbU^^AT^^^^A (1 6 0 mg) *0*CTUn^ 3B#R8»#bfc. * (0. 
16 mL) > -2 5%*K<b*U^A»tt (0.16 mL) , tK (0.4 8 mL) &M#i 

[ (2 5, 3 $ -2-pWV-i- C (i 5) -i-^x^x^/w tfaue?> 

, _ 3 (9-2 0 mg) :*^^«rt*tn&±©*«&fr5 £ . 

X H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 1 4 (3 H, d, 7=6 . 3 Hz), T. 2 9 (3 
10 H, d, 7=6.9 Hz), 1.6 7-1.7 9 ( 1 H, m), 1.8 5-1.9 7 (1 H, m), 2. 
0 4-2.0 9 (1 H, m), 2,3 6-2.4 6 (1 H, m), 2. 6 2 (1 H, td. 7=9. 
9 and 3.6 Hz), 2.8 7-2.9 5 (1 H, m), 3,4 7 (1 H, dd, 7=9.9 and 
3. 3 Hz), 3. 8 6-3. 9 9 (2 H, m), 7.2 2-7.3 3 (5 H, m). 
9 1 

15 10%nyWJ±mm (5 0%HT7K, 8 9 5 mg) tt*Z / -)V~?W&'&** S - 
)V (1 5 mL) fc»»U [ (2 S, 3 $ C (1 & -l-7x 

-;i/x^;H bfau 3-4- )V (9 2 0 mg) £Jn7Lfco 7K^H 

s-jvum&hlt. ***«WUT (2 5, 3 5) -3-kFO*5/^-2-^ 
20 ^;Hfn'J^> (4 8 3 mg) £#fc. *fc£«rt»n«Ji©«f«&fT "5 C £fc< 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 3 (3 H, d, 7=6. 6 Hz), 1. 7 6-1. 
8 7 (1 H, m), 1.9 6-2. 10 (2 H, m), 2. 8 2-2. 9 0 (1 H, m), 3. 0 
6-3.2 3 (2 H, m), 3.5 6 (1 H, dd, 7=1 0. 2 and 4. 2 Hz), 3.8 1 (1 
25 H, dd, 7= 1 0 . 2 and 4 . 2 Hz) . 
9 2 

Boc-L-7^> (2 0.0 g) , *;H^Am (16.0 g) > 4-^pWV 
75/ tfUS?> (29.7 g) , v?#un^> (460 mL) <DM&V0te# O 
^V^D^ (12.5 mL) t^DD^> (4 0 mL) (DU^^~ 5*C 
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t i mm-emx. 3 mmmw^o ow 5 %mkfcm% u (soo mD 

*iItiiXf;i/(5 0 0 mL) <DM&V9& 3 0#Jj]fl&M§itbfco 
5 K HJ#A#* (5 0 0 mL) -e&tBbfco iftffi«i*< *^Srr*&PH 

6n^8l*«I»X^;VT«^b, (.2 5) -3-k.Ho*'>-2-^-5- 
>*y-2, 5 - i?k Ha - 1 H-ea-;V- 1 tertzf9-)V (1 5,. 

2 g) £#fco 

[a] j=+8 6.8° ,(c=0. 5 1 5, MeOH). 
10 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.5 1 (3 H, d, /=6. 9 Hz), 1. 5 6 (9 
H, s), 3. 1 5-3. 3 1 (2 H, m), 4. 4 2 (1 H, qd, 7=6. 9 and 0. 9 Hz); 

##0J 9 3 • 
(2 5) -3-kHn^>-2-^JV-5-^y-2,5-ykHD-lH- 

\£U-)\,-l-Zl)l#ym tertZf?-)V (15.0 g) , flftft (35 mL) , >^n 
15 p^>(7 0 mL) (Dii^Wc^h^t HD*^th'J^(9 8 5 mg)§0*C 

WP8L (4.7 mL) , ^DD/^> (7 0 mL) CDM^#»fc'T- h^t HP^ 
tfM^HJ^A (9 8 5 mg) £r 0 W 1 BtWTtin^-, 2 0BfF B 13f#bfc. zK^tJO 

20 o-cti o»a*m, w^e^^bfeo &mx.'vmmt* mm* mmvxm 
6nfc»s*^v^o^x— ^;wt^i^>©®^«T?tife^b, (2 3 iD 

-3-kFn^>-2-^JV- 5-**VUnilS?>- 1 -%)Vi$>Wt tert Zf 

(2.25 g) &mfc a 
Lai D =-2 4. 6° (c=0. 7 3 5, MeOH). 
25 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.33 ( 3 H, d, 7=6. 6 Hz), 1.53 (9 
H, s), 2.5 8 (1 H, dd, 7=1 7. 1 and 9. 0 Hz), 2.7 2 (1 H, dd, 7=1 
7.1 and 7.8 Hz), 4.2 6 (1 H, qui, 7=6.6 Hz), 4.4 7-4.5 4 (1 
H, m). 
###19 4 
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hV7)V*uWm. (4. 0 mL) \Z (2 S, 3 5) -3-kHD^>-2-^JV-5 
-^VtfDU^>- 1 -fJ)VT$>Wi tert^)V (3.00 g) £ 0 TCTiH*.> ^ 
fi*P15^l/fc. JRJfc<»£*ttl&U »fb7tF077> (5.0 mL) £ 
iP^.feo M^U^AT^fPb, ^m^Z-ty-i b&fflwrat*bfc. it*gbT*& 

5 &{@# (1.5 6 g) £#fco *Wtfh7k^n77> (13 mL) 0ft&4&& 
jjc&teU^AT^I/SXtfA (1.2 9 g) tfh7t.Hn77>(3 5 mL) (Dig 
^|;iiT?l 5»T?1P^ 7 0'CT2 4^m^bfCo Ott»««* (l:3 ' 
. mL) , 2 5 X*flMfcfr U ^JtHfc (1. 3 mL) , 7K (4. 0 mL) ^WS^iD^.. 

5P#IHI«#bfc. ^toS-fe^ b«rfflViTjl*b'&. #?&£mi£bTe>n 

10 fc»fh7t Fn:7^> (13 mL) £iP*., #£nfc^^£7Kfiirt;U^ 
A7M^7A (1.0 3 g) ^rh7kFD77> (3 5 mL) ©fi^ftHMT 
1 5^-TJnx., 7 Ot;T?l 8l$lfflJfc#b&. O'CiC^m* (l. 0 mL) , 2 5% 
*»fl5*U9A»« (1. 0 mL) , tK (3. 0 bL) MWlVI. 5V$m 

mftVTc, TfcWfc.-fe^ b&JBVvratSbfc. ilSgftUT (2 5, 3 5) -3 

15 -t:HD^->-2-^^;VtfnU^> (1.19 g) *ft^«tt*tia± 

1 H-NMR (3 0 0 MHz, DMS0-</ 6 ) 5 : 0.9 9 (3 H, d, 7=6.6 Hz), 1.5 0- 
1.60 (lH,m), 1.7 8-1.8 9 (lH.m), 2.4 9-2.6 6 (2 H, m), 2. 
8 9-2.9 7 (1 H, m), 3.8 3-3.8 7 (1 H, m) . 
20 9 5 

Boc-D-77-> (4.7 8 g) , ^;H f 7At (3.7 8 g) > 
75^b!U^> (7.0 2 g) > >?^Da^^> (12 0 mL) Ol^C^anf 
K-<V^a^n;W (2.95 mL) hi?2uu*$r> (10 mL) cPSS-ol^- 5*C 
•CIWHBTHJ^ 3P#ra8fc#bfc. 0*C©5Xafl»***Uf (1 0 0 mL) 

25 2rJn^^S2bfe. W$Ji£^7joei5fcii^ JW»bT#tft«I««K*#fc- 
jfcttHfclfflfeX^JI/ (12 0 mL) <£>g-a^£ 3 O^iP^M^bfeo 
5%^m7Km^-hU^A^ (10 0 mL) tittlbfc. &ffi?&£< *A>l*T»pH 
3IOHSEU ^fX^^Tiffibfc. ttffi«&£4fcKT?ifeif^ iSStbT# 
fenfeaSSlfflfeX^WTtfe^b, (2$ -3-bb*n^>-2-W-5- 
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rt^V- 2, Fa- lH-tfD-JU- 1 -j])Vtf>Wt tert 7=J:)V (3. 1 

1 g) &ntco 
. [a] ,= -8 6. 5° (c=0. 2 0 4, MeOH). 
1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.5 1 (3 H, d, 7=6. 9 Hz), 1.5 6 (9 
5 H, s), 3. 1 5-3. 3 1 (2 H, m), 4.4 2 (1 H, qd, 7=6. 9 and 0. 9 Hz). 
9 6. 

(2 J?) - 3 - t H D.^- 2 - ;V-,5 - t* V - 2 , 5 r y fc H D - 1 H- 
tfn-;i/- l-*)Vtf>n tert^JV (3. 0 0 g) , mm (4,7 mL) , 
□ ;* ^ > ( 7 0 mL) ©jg'&tofclT- h'5t H P*^^- h U V A ( 9 8 5 mg) £ 0 *C 

io TiB#r B rapA, 2 op#r B m^bfeo TK^in^., otrei ofrmft^ mmm&ft 

^H, #1? (4.7 mL) , ^DD^^> (7 0 mL) ©i^tTh7kHn* 
^m^-hU^A (9 8 5 mg) £ 0<CT 1 P#^TJO^., 2 0 Bf^it^L&o tH&M 

ottioMmi, ^iBSr^bfeo ^tkt^^ nm. m^vxn 
15 ^nfc^s^^v^ptf;i/x— ^;i/<h^it>©m^T^#b> (2£ 3$ 

-3-bHn^F->-2-^^;V-5-^yfcfnU> ? >-l-*;l/#>^ /er/^ 
3^1/ (2.2 5 g) £#fco 
[«]„=+ 2 4.0° (c=0. 5 1 5, MeOH). 
1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1. 3 3 (3 H, d, 7=6. 6 Hz), 1 . 5 3 (9 
20 H, s), 2.5 8 (1 H, dd, 7= 1 7 . 1 and 9. 0 Hz), 2.7 2 (1 H, dd, 7=1 
7. 1 and 7. 8 Hz), 4.2 6 (1 H, qui, 7=6. 6 Hz), 4. 4 7-4. 5 4 (1 
H, m). 
###1 9 7 

(2 R, 3 5) - 3 - h Ho*y- 2 - ^fJV- 5 -^V tf □ U i?>- 1 - ^K 
25 >m. tert^)V (2.20 g) tMWi^)V ( 1 8 mL) <DM^^4 Km&m 
-iUxfJl/ (6.0 mL) SriD*., ^MT 1 BfRM^bfco &j£^£SI*fcU ^£ 
fft^%K^#feo *»IiTh7kHD77> (5 0 mL) (Dg^%<l:^fbU^ 
^AT;PSn^A (1.15 g) *MT15MD^ 7 0*CT1 2P#Mjt#b 
fe„ 01Cfc?HP«* (1. 0 mL), 2 5%7j<^b*U^A^ (1. 0 mL) , tK (3. 
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o mL) srig^jnA, iiti. smmmwvrco ^mm*^^ hzm^xm^v 

fro mm&mmvT (2 3 $ -3-t KD^>-2-^^;i/tfuU^> (1. 

0 0 g) £#fc 0 ^b^W*^n^±^M^Sfx5^i:^<^©SjiS{Cffl^feo 

1 H-NMR (3 0 0 MHz, DMSO-</ 6 ) 6 : 0.9 9 (3 H, d, 7=6. 6 Hz), 1.5 0- 
5 1.60 (lH,m), 1.7 8-1.8 9 (lH,m), 2.4 9-2.6 6 (2 H, m), 2. 
8 9-2.97 (1 H, m), 3.83-3.87 (1 H, m). 
#%M9 8 

(4 ^-l-(tert-yh^~>^;^-;W-4-t H P^->-D T ^U U > (0. 9 4 g) '' 
£«^h^bFp:7^:< (6 mL) *#^T'fc"l M fh7tFD7 

10 7>-#7>Th7hHn77>M(20 mL) ^iTb, l^F^^bfc^ 

<hbT(2 A 4 i&-4-kHD^>-2-(kHn^^)ifDiji;>-i-^ 
>l?tert-^;W (0.99 g) £*§fc„ 
15 ^-101(2 6 0 MHz,CDCl 3 ) 5:1. 47 (9 H, s), 2.2 0-2.5 0 (2 H, m), 
3. 3 0-4. 4 0 (6 H, m). 
##M 9 9 

1 >z?)\,- 5 2 -tt V tf O U V >- 3 >m ( 2 . 3 4 g) £ JV- 
^^JW>75 H (4 0. 0 mL) ft^TlCTj^fc;^ h U *7A (6 0% 

20 tott, 0.9 9 g) ^jp^ IlctSTinn^Lfc. ovi-e, *#££jTFK:3 
?fc*^;K3 mL) SriP^fc^ MTfcl 6 BtP^if #L#: 0 £^#>l;:7K££#\ 

;W=8 : UO^iftLT, l-^>^-3 ( 5-^f;l/-2-^y tnu^>- 
25 3-^;i/7^>m^^;V (1.40 g) 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 1:2 2 (3 H, d, 7=6 . 4 Hz), 1.44 (3 
H, s), 1. 9 5-2. 2 5 (2 H, m), 3. 3 6-3. 5 5 ( 1 H, m), 3.7 8 (3 H, 
s), 4. 0 0 (1 H, d, 7=1 5. 0 Hz), 5.0 0 (1 H, d, 7=1 5. 0 Hz), 7. 
22-7. 40(5 H, m). 
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Anal. Calcd. for C x 5 H x 9 N 2 0 3 : C, 6 8.9 4; H, 7.33; N, 5.36. 

Found : C, 6 8.8 0; H, 7.08; N, 5.24. 

###J 10 0 

%CfcT\zMW. 7K^bU^^AT;i/$-^A (0.7 84 g) Sr^h^hHD^^ 
> (6 0 mL) l-^>>^-3, 5-^^;W2-^VtfpUi?>-3-*;i/ 

(2.7 g) ^rh7kHD77> (50 mL) K:»»v 4>lrf oil]*. 

tuc^mmm Hie 2 0B#^Jjn^M^V fe - 

4 ^-7Km^>Ur7A (2 0 mL) (2 0 mL) *Jp^#tfc. ^h^t 

H a 7 =y > £ jn^ft > h 3 ; IhI £fr K x h 7 1 H a y ? >M ^t>^mmm V 

Sr^Sttv-U^J^l/^^A^nvb^^^^— (Chromatorex NH «±->>»T 

M) Tiitx, i-^>> ? ;v-4-t Hd^->^^;v-2, 4->?^^;nfnu>?> 

(1.88 g) 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 0. 9 2 (3 H, s), 1.2 4 (3 H, d, 7=6. 
2 Hz), 1. 6 4-1. 9 5 (2 H, m), 2.0 5 (1 H, dd, 7=2. 2 Hz and 9. 2 Hz), 
2.46-2.6 8 (1 H, m), 2.7 9 (1 H, d, 7=9.2 Hz), 2.9 5 (1H, d, 
7=1 2. 8 Hz), 3.2 6 (1 H, dd, 7=2. 2 Hz and 9. 4 Hz), 3.4 3 (1 H, d, 
7=9. 4 Hz), 4.0 5 (1 H, d, 7=1 2. 8 Hz), 7.2 0-7.4 0 (5 H, m). 
###110.1 

(4 i0-l-(tert-^h4 1 ^^;i/^n;i/)-4-b H D^^-D-^D U > (0.9 3 g) 
£ N t ^^)^)V^T^ h* (12.0 mL) izmffi, ^TtTlcm^hU^A 
(6 0%m^ 40 0 mg) ^iq^StC^M-eO. 5BtP^^Lfeo OUT, fotfi 

m^TizBry^^jv (i mL) ^o^fe^, ^MTfc 1 6 mmm&vtc<, Kfcm 

nrz^mz^)vr)vu-)v (30 mL) &jp^m, 4 N-ymfci-bWA (4 
mL) ^in^^Tfc 3 mmftvrc. Kmm&mm. 7Km^-^)wm^i,rz^ 

mmh(4 /?)-l-(tert-^h^v^;i/^-;|/)-4-^ h^v-D-^D U > (0.8 5 
g) £#fco £ © <D StMtK-t- h 7 1: F p ^ 5 > ( 6 mL) ^K^itJ^Tfc 1 



WO 2004/016576 ^^CT/JP2003/010228 

120 

M fh7kKD77>-#7>rh7kFa77>^I (1 0 iL) SSiTU 1 

z-wm^fr-emrnvrco mmm^-km^x^^. mmi^x. (2 r, a 

2-(tHD^y^?;i/) -4-* Y^\f.U^V>-l-tl)^>m tert-^^KO. 
5 7 g) 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.4 8 (9 H, s), 2.0 0-2.4 0 (2H.nO, 
3.3 3 (3 H, s), 3.4 0-4.2 0 (6 H, m), 4.3 0-4.6 0 (1 H, m). 
##M1 0 2 

2-yjizL)vn/\^m (3.88 g) \zmkTtt)v ( i o. o' mD ^in^.> 2mm 
io tomnffivta, Ki^m\zh)VJL>^jM^mnmvr^ h;vx> do mD iz 
mm. ^>^;ut^> (2.2 g> £3jo*_, ^mtici 5ftm.&istzo ^^t> m 

itr±.^)V do mD ^n^.2NF»^TObfc 0 £/£3£$ati& &fom\z-fc* 

2g £ U 7&2U^W77-( -T*»M l/T, 1 > 3 - 7 i-JP 

15 kfDU^>-2, 5->>^-> (4. 1 g) £#£ 0 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 2.82 ( 1 H, dd, 7=4. 8 Hz and 7=1 8. 

i 

2 Hz), 3. 2 1 (1 H, dd, 7=9 . 6 Hz and 18.2 Hz), 4.02 (1H, dd, 7= 
4. 8 Hz and 9. 6 Hz), 4. 6 0-4. 8 5 (2 H, m), 7. 1 0-7. 5 0 (1 0 H, 
m) . 

20 10 3 

Mr~Rcjf#, ^fcU^ATJl^-^A (1.15 g) &rh7kHD77> 
(50 mLMcM, l-^>^-3-7x-;i/tfn'J-7>-2, 5-^X4. 1 g) 
&Th7t:HD77> (30 mL) \zmffi> iTlfcE ^MfcML 1 P#M}f 
HtCl 2^MjlgStbfeo S^&^Lfem, 4 ^-7jcm^hU»7A (10 
25 mL) RtfTk (10 mL) ^in^^Lfeo T" h =7 1 h* D77 >^M^tS > h 3 HI 

^DTh^77^.-TiIbT, l-^>^;i/-3-7aiX;l/fcfaU> ? >(2. 3 5 g) 
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1 H-NMR (2 0 0 MHz, CDCl 3 ) 6 : 1.80-2.00 (1 H, m), 2.22-2.4 
5 (1 H, m), 2. 8 7 ( 1 H, dd, /= 1 . 4 Hz and 7 . 8 Hz) , 2.6 0-2.9 2 (2 
H, m), 3.0 4 (1 H, dd, 7=1 . 4 Hz and 7 . 8 Hz), 3. 2 8-3. 4 7 (1 H, m), 
3.62 (2H, s), 7.12-7.40 (10 H, m). 
5 ##M 10 4 

D-DA>J3K8.g) \zmtT-t9-)V (2 5 mL) £Jn*-> 2 . 5 mmtof£Mffi&ff-D 

frWi, mmnm, b)ix.>&mx 2 inait^sufe. mmzb)vx.> (2 5 mo . 
*ioA*?8r,"s»Tte^>^;vy-^> (6.7 g) feijirF; aafcB5b30'^#a8 

• * * 

—-emmvT. (3 a- 3? Tirh^r->-i-^>> ? ;i/-2, s-^t-^vtfnu^v 

(14.9 g) £#fc 0 

1 H-NMR (2 0 0 MHz, CDCl 3 ) (5 : 2.16 ( 1 H, s) , 2.6 7 ( 1 H, dd, 7 
= 4. 6 Hz and 18.4 Hz) , 3.17 (1 H, d, 7=8. 8, 1 8. 4 Hz) , 4. 
15 7 0 (2 H, sj ,5.45 (1 H, dd, 7=4. 4 Hz and 8. 8 Hz) , 7.2 8- 
7.45 ( 5 H, m) . 
10 5 

(3 Id- 3? r«feh^>'-l-^>> ? ;i/-2, 5-S*fr*V t!DU^> (14.9 g)£ 

x^T;un-;i/ (150 mL) \zmm. mkT-t?-)i(8 mL)&mmrF\zmT* o 
wm&.mvrc. b^y^m^tvx (3 j9-i-^>^-3-tHn^>ifD 

US»-2, 5-S*a-> (7.85 g) £#fc 0 

1 H-NMR (2 0 0 MHz, CDCl 3 ) <5 : 2.6 8 ( 1 H, dd, 7=4. 8 Hz, and 18. 

2 Hz) , 3.06 (1 H, dd, 7 =8 . 4 Hz, and 1 8 . 2 Hz) , 3.5 (1 H, d, 
25 7 = 2.8 Hz) , 4.5 2-4.7 0 (1H, m) , 4.6 5 (2 H, s) , 5.4 5 (1 

H, dd, 7=4. 4 Hz and 8.8 Hz), 7. 2 0-7. 5 0 ( 5 H, m) . 
##M 10 6 

(3 tf)-l-^>>?;i/-3-fc Hn^>eaU^>-2, 5-i?#> (19.7 g) 
If;H-fJK6 0 0 mL) izmB. ^>^D5H (4 9.3 g) 43J:tfl&fb 
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x^;i/x-^;vT^ 5«*'&*>«itttiabfc. aift^u#^*9^o 

^h^:7^-T?«f«U (3 /&-l-^>>?;i/-3-H>> ? JV^>'tfDU> ? >-2, 
5 (2 5. 5 g) £#fco 
5 1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 2.6 6 ( 1 H, dd, J =4. 4 Hz and 18. 
4 Hz) , 2.96 ( 1 H, dd, J = 8 . 0 Hz and 8 . 6 Hz) , 4.36 ( 1 H, dd, 
7 = 8. 0 :Hz and. 8. 6 Hz) , 4. 6 6 (2 H, s), 4. 7 8 ( 1 H, d, J = 1 
1. 8 Hz) , 4.9 9 (1 H, d, 7 = 11.8 Hz) , 7.2 0-7.4 0 (1 6 H, m) . 
hmmi 0 7 

io (3 i©-i-^>^;u-3-^>> > ;u?r^^bfnu^>-2, 5-^> (1 2 gV&flft 

TK^b^t Hn77>(2 0 0 nL)K:»«P* MS&SKT, -7 0tl:^ 1M- 
^W^J/^A^n^H (THFifc 100 mL) SflTF, -7 0tl:^ 
3I^BB^f?fi^fc. KJ£*fcl^&te7>^— (2 0 0 mL) &Jn*.fc 

15 T?ftiftbfca> mmnmvtco ^.mz^-^y -.wm^)v=A •. i^qa. (4 

$ _ ! _^ > 4 _ (/^ > ~» - 5 - 1: H p * */- 5 - * ?-)V tf n U ^ >- 2 - 

;t> (9.5 g) £#fc„ 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.2 9 (3 H, s), 2 . 5 0 - 2 . 8 0 (2 H, m), 
3.72 (1H, s ) , 3 . 8 7 ( 1 H, dd, / =4 . 2 Hz and 5 . 4 Hz) , 4.42(1 
20 H, d, 15.4 Hz), 4. 5 7 (1 H, d, J = l 1. 8 Hz), 4.5 9(1 H, d, 1 5. 
4 Hz), 4. 7 0 (1 H, d, 11.8 Hz), 7. 2 0-7. 4 5 (1 0 H, m). 
##M 10 8 

(4 ^-i-^>>?;i/-4-(^>> ? ;i/^'>)-5-kKD^^-5-^^;vfcfnu> ? >- 

2-t>(12.4 3 g) ^^DD^^>(2 0 0 mDtti, h'JX^;i/V^> 
25 ( 1 3 . 9 3 g) ftin*tt**«TlC- 7 CCt^ H^oft(55i^Xf JH 
— ^fiSflc (6 mL) ZtiQ&l Oftrnfrgm^Tc. ^TfclU 1 PfBflfr 

tt*^7KWe»^hU^At?<g*ibfca, M^Hbfco aS§'>'J*^*7A^ 
u^htf?y-{--emmv. (4 £5 d-l-^>^4-(^>5?;^*'»-5- 
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if o U$?>- 2 (ii.3 g) 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1. 1 4(3 H, d, 7 =6. 6 Hz), 2.5 3(1 
H, dd, 7 = 3. 2 Hz and 17.2 Hz), 2.7 7(1 H, ddd, 7 = 0. 8 Hz and 6. 
6 Hz and 17.2 Hz), 3.5 6(1 H, dq, 7 = 2. 6 Hz and 6. 6 Hz), 3. 7 
5 9 (1H, ddd, 7 = 2 . 6 Hz and 3 . 2 Hz and 6 . 6 Hz), 3 . 9 8 ( 1 H, d, 7 = 
15.4 Hz), 4; 4 2 (1 H, d, 7 = 1 1. 8 Hz), 4.50(1 H, d, 7 = 11. 
8 Hz), .5. 0 3 (I H, d, 7 = 1 5.4 Hz) , 7. 10-7. 5.0 1 (1 0 H, m) . 
##0U 0 9 

(4 R t 5 5)-i-^>^;v-4-(^>^;v^^->)-5-^^;i/tfnu^>-2-^> 

10 (11.7 g)£/fJV7J^-;K3 0 0 iL)C» 10%A7^A^ (5 
0%^-tK, 8 g) tK^^T^I 8Ptm^S-lffeo *>W. 

^mm^mvrco mw:^^ti^)vti^A^u^h^y^-^mnv. (4 r, 5 

^-l-^>^;v-4-(kHD^»-5-^;HfaiJ^>-2-t>(7.48 g) £ 

15 1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1.14 (3 H, d, 7=6. 6) , 2.11 ( 1 H, 
d> /=4. 4 Hz) , 2.4 0 (1 H, dd, 7 = 3. 2 Hz and 17.2 Hz) , 2. 
8 1 ( 1 H, ddd, 7 = 1 . 0 Hz and 6 . 6 Hz and 1 7 . 2 Hz) , 3.38 ( 1 H, 
m),3.98(lH, d, 7 = 15.0 Hz), 4. 0 0-4. 1 5(1 H, m), 4. 99(1 
H, d, 7 = 1 5 . 0 Hz), 7. 15-7. 40(5 H, m). 

20 110 

7Km<bU^AT;i/5^^A (6. 9 g) $fh7bFn77>^J^ 1 
0 0 ■L)fc«J»bfcfc£<5fc, (4 R, 5 $)-l-^>z?)V-4-(M Fn*i/)-5-^ 

;vt!PU> ? >-2-^>(i 2. 4 g)*^h^ti^n7^>(i o o uDizmMlyfr 

25 4N-7mtit-rh^^A7^mn (7 5 mL) SriiTF (&U<&Jfc) ££>^ 

7jc ( 5 0 mL) 3 0 > h btf b7tFD77>l &#it > 

it^f h7kHD77> (^^Jtt) Sira^.3lH]5 i 7J>h^t)jgU>r h^ti 
Fn:7^>^££^fr-fri§Hs il£e> ? ^nn^^>&Jn^2iHli*tt}, ^^tJc 
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>"j*y;W7Ai'n7h^77^-tigu (2 5, 3 #-i-^>^;v-2-;*^ 
;vtfou>?>-3-^— ;v (lo.i g) 

[«] D +68.61° (C=3. 0, CHC1 3 ) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.14 ( 3 H, d, 7 = 6. 6 Hz) , 2.11 
5 (1 H, d, 7=4. 4 Hz), 2.4 0(1 H, dd, 7 = 3. 2 Hz and 17.2 Hz), 2. 

8 1 ( 1 H, ddd, 7 = 1.0 Hz and 6 . 6 Hz and 17.2 Hz) , 3 . 3 8 ( 1 H, m) , 
. 3.9 8(1 H, d, 7 = 1 5,0 Hz), 4. 0 0-4. 1 5 ( 1 H, m), 4. 9 9 (1 H, d, 

7 = 15.0 Hz), 7. 1 5 - 7. 4 0 (5 H, m). 

#%0U 11.. 
10 (^Ih^X^'JiWilSSX^ (3. 5 4 g) ^r^TK^b^t Kn77> (2 

0 mL) ^^#TtC7K^-7-hU^A (6 0%^-lft, 0.6 3 g) £210*. 

^mzmvi oftmrnwisfco *mt#TK3-**vtfDU>>>- 

l-^;W^>^ tert-^;i/ (1.47 g) ^ilTK-T" h ^ k F P 7 ^ > (6 mL) 

x ^;i / = 2 : 1) TiSUT, 3-(2-X h+i/-2-t+VXf 'Jf» tfn U V> 
-l-X)Vi£>m. tert-^;VR^3-(2-Xh^>'-2-^yx^;V)-2, 
HD-1 JF-tfD— ;i/-l-#;i/#>^ tevl-^)V(DU^(DU^ (1.78 g) £ 
20 #feo Jl^fe^SSr^^l/T^P-;!/ (5 0 mL) \zmffi> 1 0%/^W2±m. 

m (-^tK) (0.9 g)&mx7km^ffiTizi lmmm&isfco MM&zik. ?>w& 
mmnm vx. 3-(2-ih^>-2-^y x^;w) tf n u ^ >- 1 -t> >m. 

tert-^;P (1.75 g) 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 2 7 ( 3 H, t, 7 = 7 . 2 Hz) , 1.38 
25 - 1. 6 8 (1 H, m), 1. 4 6 (9 H, s), 1.96-2.18(1 H, m), 2.34- 

2.43(2H, m), 2 . 4 4 - 2. 6 8 (l.H, m), 2. 84-3. 04(1 H, m), 3. 
1 6- 3. 6 8 (3 H, m), 4.14 (2 H, q, 7=7.2 Hz). 
##M 112 

i?A^7!/;*JW5M^>F (2 0 mL) K:£fiT» TK^frT" HJ #A (6 0%ife 0. 
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6 g) *jq*.fc«* 5 5x:\z&% \ mmm&vtc. i^KbU^x^w. 

^fc^ A ^nSM5.57 g) ftjn**4 5#IW5 5*CTrSH$bfc. SJ6tt« 
gMlcMU (2 ^-2-*;W5)VfcfDU^>-l-^^>^ tert-^l/ (2 g) 
*V*3-)WVib*r*sY (4 mL) fcjttKUin*., 1 emmWlstc* JR««IC3K 

feSSSS^U 5 n7 h ^77 >f -T»8l/T, 2-[(l A-^n/M 
-X.n;V3 bf a L) v 5 >- 1 -* ^ >^ ter t-:/^ (1.6 g) £#7c 0 
1 H-NMR (2 0 0 Mfez, CDC1 3 )' 6 : 1.44 (9 H, s) , 1 . 5 0 — 2 . 2 0 (7 H, 
m),»3.3 0-3.5 0 (2H,m), 4. 1 0-4. 6 5 (1 H, m), 5.2 0-5.6 0 (2 
H, m). 

113 

(2 5,3^-2-^ i-[(iM-7x x;i/X5P;H tr a u >- 3 -tf >m 

(1.0 g) ^TK^h^tFD^^Xl 0 bL)IC»*, ^m^Ts -5 
OplCJW, 1M-^JV7^'>W7*D5H (THFtt 1 2 mL) S:ST, 
MlfcKU 3 R««£K:tt»I*^T> i E=^A*»« (8 mL) £ 
jJO^fcm, B#X^;i/T?2|I!iStiJ, ^£Sfc*T?ife#b&. ttffi^£&7M»:*-b 

2-[ (2 5, 3 5-2-/^V-l-[(l j)-l-7i^VX^H 

tfau^v-3— r;W7DA>-2-t- ;v (0.9 g) £^7c. 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1 . 0 3 ( 3 H, d, 7=6. 6 Hz) , 1.2 1(3 
H, s), 1.3 2 (3H, s) , 1. 3 3(3 H, d, 7=6.6 Hz), 1.6 0- 1.9 0 (3 
H, m), 2.05-2.25(1 H, m), 2 . 4 0 - 2 . 6 4 (2 H, m), 3.3 0-3. 
70(2 H, m), 7. 15-7. 40(5 H, m). 
###J 114 

\-r^)Viy^u-fun>ti)V^yn^y^)V (13 g) Rtf d 

nJWX^;l/T^> (7.6 g) £ WKH> (10 0 mL) lC}&#?> 2 2R#MIft7KTte 

LT, 2-^^-l-[(l 5)-l-7x^XfjH-4, 5-^bHD-l £f-tfD-;V- 
3-*;V#>fife^>^V (13.2 g) £#7c 0 
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1 H-NMR (2 0.0 MHz, CDC1 3 ) 6 : 1.5 5 (3 H, d, 7=6.8 Hz) , 2. 3 4(3 
H, s), 2. 6 5-2. 8 5 (2 H, m), 3 . 0 5 - 3 . 5 5 ( 2 H, m), 4.89UH, 
q, 7=6.8 Hz), 5. 1 5 (2 H, s), 7.2 0-7, 5 0 (1 0 H, m). 
###J 115 

5 98(7 0 bL) S15r2 0 X:\zU-t>7mitfe? ith'J^A(4.6 6 g) 

m-f^ta^ ^(Dum-vs o^-mwvrco -o^t, r-feh-bu;v (35 bl) * 

5t:fc#^ITR£> 2-/f>-l-[(l ^)-l-7x-JVX^W-4, 5-^ 
t FD-1 iFlfa-;l/-3-^;V^>m^>v ? ;Kl 3. 2 g) ^T-febnhU> (3 
5 mL) bTttTbfc. . 0~ 8*0^^3 Ptl^Sl^bfc. • 

io bfc&> ^s&fia^^m^- h u ^ a*t7M u u^o »»xw 2 m^m, 
n^M^^^ti^)v^^A^u^h^^y^--vnmvx. (2 5,3 ^-2- 

^^;i/-i-[(i i-7xx;i/xf Ho u i?>3-*M>^>^ (11. 

7 g) %mco 

15 1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 0. 7 8 (3 H, d, 7=6. 6 Hz), 1.3 3 (3 
H, d, 7=6.6 Hz) , 1.80 — 2. 35(2 H, m), 2 . 4 5 - 2 . 8 5 (2 H, m), 3. 
0 0-3. 2 2 (1 H, m), 3. 4 0- 3. 7 0 (2 H, m), 5 . 0 0 - 5 . 2 0 (2 H, m), 
7. 20-7. 40(10 H, m). 
##M 116 

20 (2 s, 3 5)-2-^^;v-i-[(i i)-i-^xxi;i/x^;WtfnUi?>-3-^;v#>8 

^>v f ;P (11.7 g) &*?-)V7)Vu-)V (100 mL) 1 0%KJW 

ARM (^tK) (3.0 g)SJn^**««ETfcl 6«fW«J*bfc. ®dS£35&> 3 
tt«MPKBI. T"feh>«fcQi^a^bT, (2 5,3 5)-2-^^;VtfDU^>-3- 

#;i^>m (4. 7 7 g) zmrco (2. 0 g) u 0 mL) \zmm. 

25 iftBtf-HJ'Xk (2.65 g) %.Z$7±h> ( 1 0 mL) £Jn*.fc^. -0W*5>-t- 
7^)V (5.07 g) &iO*.MLTfc 1 6t^ra^bfe. T"feh>*e*bfc«- 
7K<&iJPx.W7K^U.^A-ep H=2£U fflqftx^WTitflffibfc. fflttUfc***? 
8g»U %j& 2t*SU ^U->J:0^'fbbT, (2 J, 3 a-l-Ctert-^MrS' 

^j;i/^-;i/)-2-^^;wt!DU^>-3-*;i/^>8 (3. 1 9 g) 
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[a] D =+ 1 3. 3° (c= 0 . 3 2 8 , MeOH) . 
1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.13 (3 H, d, 7=6.6 Hz) , 1. 4 7 (9 
H, s), 1.9 5-2.4 0 (2 H, m), 3.0 0-3.6 0 (3 H, m), 4.05-4. 
4 0 ( 1 H, m) . 
5 117 

(2 S,3 ^-l-(tert-^h^>'*;U^r:;i/)-2-^^;i/lfDU> ? >-3-^;i/^>m 
(0.9 1.7 g) &z?**p> (2 0 mL) k°U^> (0.2 mL) *mXtc 

i, ^-t-^;Hi. i4 g) £jq'*.i o#ra«#bfc. ~d^t\ imr> 
. - ^e-^A (o.4 g) &mtl^m.t\z 2 o mmm&vfro ^^>^m^vtc^ 

ffi&v, nm. mrnvx, (2 s, 3 i)-3-(rsy*;i'^;i/)-2-^^;i/tfPU> ? 

>-l tert-^;i/ (0.76 g) 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.12 ( 3 H, d, 7=6. 6 Hz) , 1.4 6(9 
H, s), 1.9 0-2.4 5 (2 H, m), 2.85-3.10(1 B, a), 3.20-3. 
15 6 0(2 H, m), 4 . 1 0 - 4 . 3 0 ( 1 H, m), 4. 4 5 (1 H, br.s), 5.10(1 H, 
br.s). 

4-73/-l-t7h^hU;V (1.75 g) JIT. JH5>*3\«'*;i'A7 , $ F (2 
0 mL) ©|g-&^iC7K^b^-hU^A(6 0%fglte, 1.2 5 g) &£fiT?in*., 2 0 
20 ^S»^L/fc. l|4-^nA^> (2.24 g) <£in*.fc1& 50^15^ 

»«gufc.#&n^s*^u*y;i/*9A^Dvh^97^— T?»i4u 4-<i 
-ifnu^w - 1 -i-y bnhu;i/ (i.76 g) Uk&mi) . 

mp 109-110 *C. 

25 1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 2 . 0 1-2. 0 8 (4 H, m), 3. 5 9-3. 6 
6 (4 H, m), 6.6 9 (1 H, d, 7=8. 4 Hz), 7.3 9-7.4 8 (1 H, m), 7. 
5 5-7.6 2 (1 H, m), 7.72 (1 H, d, 7=8. 0 Hz), 8.13-8.17 (1 
H, m) , 8.26 ( 1 H, d, 7= 8 . 2 Hz) . 
IR (KBr) 2203, 1563, 1518 cm" 1 
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Anal. Calcd. for C x 5 H 14 N 2 : C, 8 1.05; H, 6.35; N, 12.60. 

Found ; C, 80.99; H, 6.33; N, 12. 4 7. 

4- (l-tfdUv^W - 1-^-7 bxhU;i/ (1. 7 6 g) , 2 N7fcitffc#U 
5 (2, 7 mL) , X^y-;U (2. 7 mL) (DU^^i 1 0 0tT2B^ 

mx^;vT^ffibfeo »mms^7K-e^#b, mmvx. 4- a-tfo 

Ui?-;i/) -l-t7bxfe (17 mg) (^#12) o 

mp 19 4X2 (d e c) . 
10 1 H-NMR (2 0 0 MHz, DMSO-tf 6) 6 : 1.9.4-2.0 0 (4 H, m), 3.4 8-3. 

5 4 (4 H, m), 6.8 2 (1 H, d, /=8. 4 Hz), 7. 3 8-7.4 7 (1 H, m), 7. 

5 0-7. 5 8 (1 H, m), 8. 0 9 (1 H, d, 7=8. 4 Hz), 8. 2 2-8. 2 6 (1 
H, m), 9.0 5-9.0 9 (1 H,m ), 12.27 (1 H, br.s). 

15 4 _ 7 ?;_ 1 _ t7 |^-i>ij;K5 0 0 mg) t fJ-y^^MMT^ F (5. 
5 mL) <Dm&mZ7kmfc-}-hVV&(6 0%#H4, 346 mg)^MM.TMX, 2 0 
ftmWVTc, 1, 5-^DM>^> (6 6 3 mg) £2J0*.£:^ 5 O^Tl 5B# 

20 - ( 1 - fcWJ >>x;i/) - 1 -~)-~y hx h U )V ( 5 9 7 mg) Offc-&$J 3 ) 0 

1 H-NMR (3 0 0 MHz, CDCl 3 ) 6 : 1.66-1.73 (2 H, m), 1.8 2-1.9 

0 (4 H, m), 3. 1 1-3. 14 (4 H, m), 6.9 8 (1 H, d, 7=8. 1 Hz), 7. 
5 2-7. 5 8 (1 H, m), 7.6 0-7. 6 6 (1 H, m), 7.8 0 (1 H, d, 7=8. 

1 Hz), 8. 1 4-8. 1 9 (2 H, m). 

25 IR (KBr) 2938, 2215, 1572 cm' 1 

. 4 _ (l -tf^U>?-;W) - 1 hxb >j;i/ (13 0 mg) ^4N^b7K^- 

@emx^;i/ (i.5 mL) nax, ii-eiiwtfc. mrnvrdt^m^mw.^ 
v?x^;vx-x;vt^#lt, 4 - ( 1 - bWJ s?x;i/) - 1 -1-7 bx b u jv& 
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W&L (12 0 mg) UkttW4) o 

1 H-NMR (3 0 0 MHz, DMSO-tf 6 ) <5 : 1.6 2-1. 6 7 (2 H, m), 1.7 6-1. 
8 4 (4H, m), 3.08-3.11 (2 H, m), 7.14 (1 H, d, 7=7. 8 Hz), 7. 
6 7 (1 H, ddd, .7=8. 4, 6. 6 and 1. 2 Hz), 7.7 5 (1 H, ddd, /=8. 4, 
5 6. 6 and 1.2 Hz), 8. 0 2-8; 0 6 (2 H, m), 8. 1 3-8. 16 (1 H, m). 

4_y oA _ 1 _t7^75>(5 0 0 mg) £ N,.N-iS* ^)^)VA7B. b (6 . 

0 iL) <DM&W\i7mik3- h U K7 A ( 6 0 X^tt; 2 6 2 mg) £*aT!ftl*., 2 0 
»t.l.5-^D^> (5 0 2 mg) ttmXfz&. 5 O'CTl 5Rf 

- (4-7PA-l-t7?-;V) fcWJ5» (120 mg) Ofb£^5) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 1. 6 8 (2 H, br.s), 1.8 4 (4 H, qui, 7= 
5.4 Hz), 3.0 3 (4H, br.s), 6.9 1 (1 H, d, 7=8.2 Hz), 7.4 8-7. 

15 6 8 (3 H, m), 8. 1 7-8. 2 4 (2 H, m). 

mmm6 (^-&«6©«jfi) 

4 _ (hU^;i/^-D^^;V) -l-t7fJV75> (2 0 0 mg) , 1,5-^^P 
A^>^> (544 mg) \ mttlVVJ* (6 5 4 mg) , Htfffc^HJtfA (7 1 

0 mg).. ir,N-V*^)l>*)V&7S. b* (3. 0 mL) (Dj|^9 0ttl 3^IBI« 

#U ft&> iSSSbfeo #6*«WWIt3/U*^*^^D'Th^7-f-'Tf« 
!_ [4 _ (h 'i j7M a^^V) - l-t7f^] ^'Ji?> (1 0 8 mg) 
(ib^#»6) o 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.6 8 (2 H, br.s), 1.8 5 (4 H, qui, 7= 
25 5.4 Hz), 3.0 8 (4 H, br.s), 6.9 9 (1 H, d, 7=8. 1 Hz), 7. 5 0-7. 

6 0 (2 H, m), 7.7 5 (1 H, dd, 7=8. 1 and 0. 9 Hz), 8. 1 0-8. 15(1 
H, m), 8.2 2-8. 2 5 (1 H, m). 
IR(KBr) 2 9 3 8, 1 5 8 2, 1 5 1 6 cm' 1 
7 «fr&*7©tt$ft) 
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4_ 7j l / ^ D - 1 _ : f-7h-hU^ (10 0 mg) , ^WsfcU > (0.10 mL) , 
tf8ft#U#A (16 2 mg) , S^^VXJl'fc^rS'F (1.0 mL) ©jg^* 1 0 

5 Sf97>f— T»«U 4-(4-WJ^JW - l-t7b-hUJKl 1 3 mg) 

mp 1 2 8-1 2 D/C. . ... 

. 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3. 1 7-3. 2 0 (4 H, m), 3. 9 9-4. 0 
2 (4H, m), 7.05 (11, d, 7=7.8 Hz), 7.5 7-7.7 0 (2 H, m), 7. 
10 8 6 (1 H, d, /=7. 8 Hz), 8. 1 9-8. 2 4 (2 H, m). 
IR (KBr) 2 2 1 6 , 1 5 7 4 cm" 1 

Anal. Calcd. for C 15 H 14 N 2 0: C, 7 5.61; H, 5.92; N, 11.76. 



15 4 - 7 jl.t O - 1 - 1 7 h U ;K'5 0 0 mg) , ft^JV* U X 0 . 5 7 mL), 
mm% } JV& (8 0 8 mg) , -J^)V7,)Vt^^Y (5.0 mL) (DU^^IO 

tf7 74—7?mm.\s, 4- (4 -^ttM'JnjW - l-t7h-h'J;K56 
20 0 mg) 8) o 

mp 130-131 1:. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 2.94-2.97 (4 H, m), 3.41-3.4 

5 (4 H, m), 7.0 6 ( 1 H, d, /= 8 . 1 Hz), 7.6 0 (1 H, ddd, 7=8. 4, 6. 

6 and 1.2 Hz), 7.6 8 (1 H, ddd, 7=8. 4, 6. 6 and 1. 2 Hz), 7. 8 
25 . 5(1 H, d, 7=8. 1 Hz), 8. 1 3-8. 17 ( 1 H, m), 8. 2 0-8. 2 3 ( 1 H, 

m). 

IR (KBr) 2 2 1 6, 1 5 7 4 ci 1 

Anal. Calcd. for C 15 H 14 N 2 S: C, 7 0.8 3 ;H, 5. 5 5 ; N, 11.0 1. 

Found :C, 7 0.8 4; H, 5.60; N, 10.8 7. 



Found : C, 7 5.6 9; H, 6.15; N, 11.65. 



10 
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U1MM9 (it&m 9 ©fiat) 

4 _ "<4-^qEJV*U— ;W -l-t7h-hUJV (5 0 0 mg) t^OO^ 
(3.0 mL) ©«-&*fc«-^DDiB5feA*ft (7 0%, 24 2 mg) t^P 
P*^> (3. 0 mL) <DM&®&-7 S^MX, iH*M«#bfc. MBKStf-HJ 

Th^77.^-TSSb> 4- (i-ir^v'H-4-^ ; E;^u-;v) - 1 

^hxibUJV (2 3 9 mg) (ib-&tl9) » 

mp. 1 8 3 -1 8 4t. " 
1 H-NMR (3 0 0 MHz, CDC1 3 ) j5 : 3. 1 1-3. 14 (4 H, m), 3. 3 4-3.4 
0 (2 H, m), 3.8 5-3. 9 3 (2 H, m), 7.18 (1 H, d, 7=8. 1 Hz), 7. 
6 2 (1 H, ddd, 7=8. 1, 6.6 and 1.2 Hz), 7.7 0 (1 H, ddd, 7=8. 1, 
6.6 and 1. 2 Hz), 7.8 7 (1 H, d, 7=8. 1 Hz), 8. 1 0-8. 13 (1 H, m), 
8. 22-8. 25(1 H, m). 
15 IR (KBr) 2 2 1 8, 1 5 7 4 cm" 1 

Anal. Calcd. for C 15 H 14 N 2 0S: C, 6 6.6 4; H, 5.22; N, 10.36. 

Found : C, 6 6.6 3; H, 4.98; N, 10.21. 

nmm 1 o <A\&m 1 o <omt) 

4-y)i^-u- 1 —yy h- hj;v d o o mg) , rw> d 1 6 mg) , mm 

20 ^J'J^A (16 1 mg) , z?*9-)VX)V**r5/P (1.0 mL) <DM&V0&1 0 OX: 
Trtt«U 4- (l-Tif/^V) -l-t7h-h'J;V (116 mg) £ 

mtc uk&mi o) . 

25 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.7 7-1.9 2 (8 H, m), 3.4 0-3.4 
4 (4 H, m), 7. 0 2 (1 H, d, 7=8. 1 Hz), 7.5 2 (1 H, ddd, 7=8. 4, 6. 
9 and 1.2 Hz), 7.6 2 (1 H, ddd, 7=8. 4, 6.9 and 1.2 Hz), 7. 7 
7 (1 H, d, 7=8. 1 Hz), 8.15-8.18 (1 H, m), 8.19-8.23 (1 
H, m). 
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IR (KBr) 2930, 2213, 1568 cm" 1 

m&w 1 1 at^m 1 1 ©mb) 

4-7MD-l-t7h^hUJK3 0 0 mg) , 4 - b Fn^>b *J> (3 
55 mg), mtpW& (4 8 5 mg) , ^pWVX^+v'F (3.0 mL) <DU 

mrnvtco am«ft*-c«B^'b, status. #6nfc3»«E*'>u*y;v*7 

-t7^K'J;V (3 8 0 mg) (>ffra-%l 1) . 

mp 1 2 6- 1 2 7*C." ' 
10 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.8 5-1.9 6 (2 H, m), 2. 0 5-2. 2 

0 (2H, m), 2.9 4-3.0 2 (2 H, m), 3.4 0-3.4 7 (2 H, m), 3.9 5 

-4. 0 3 (1 H, m), 7.0 2 (1 H, d, 7=7. 8 Hz), 7.5 8 (1 H, ddd, 7=8. 

1, 6. 6 and 1. 5 Hz), 7.6 5 (1 H, ddd, 7=8. 1, 6. 6 and 1. 5 Hz), 

7. 8 1 (1 H, d, 7=7. 8 Hz), 8. 1 3-8. 2 1 (2 H, m). 
15 IR (KBr) 2 2 1 6, 1 5 7 4 cm" 1 

Anal. Calcd. for C 16 H 16 N 2 0: C, 7 6.16 ; H, 6. 3 9 ; N, 11.10. 

Found : C, 7 6.01; H, 6.29; N, 10.9 2. 

. mmm 1 2 1 2 <Dnm) 

4- (A-J-ttfrifrV-M -l-t7h-HU;V (150 mg) tz??UU* 
20 (2.0 mL) ©g^tri7nDl^lSI? (7 0%, 2 9 1 mg) £i?^n 

U*?> (2. 0 mL) <DM&y>}&-7 S'CTJQ*., 0 TClC#?ab&^S> 5 Rf^iE^ 

A^D^b^^-T^U 4- (1, l-^>'h*-4-mMU^ 
2 5 _ i -j-y h~hV)V (112 mg) (ft^il2) o 

mp 2 6 5 *C (dec) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.36-3.39 (4 H, m), 3.68-3.7 
1 (4H, m), 7.17 (1H, d, 7=7.8 Hz), 7.6 5-7.7 7 (2 H, m), 7. 
•89 (1 H, d, 7=7. 8 Hz), 8.11-8.14 (1H, m), 8.2 5-8.29 (1 
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H, m). 

IR (KBr) 2 2 1 8 , 1 5 7 4 cm" 1 

Anal. Calcd. for C 15 H 14 N 2 0 2 S: C, 6 2.9 2 ; H, 4. 9 3 ; N, 9.7 8. 



5 mmmis <fc<&&i 3©«*s) 

4 ._ 7 ;V t O-l-t7h-h'JJKl.00 g) > 1, 4— 5?**U— 8-rif 
XtfD [4, 5] (1. 6 7 g) . , R«*U^ (I- 6 2 g) , 5?*<?)\s7s 

(10 ml) iDi^«l&10 0t:t3^i#tfc. ififcft*PtftR*S 

io &nfc»»&^u*^*;v*7A^DThif77>f- , Tf»«b, 4- (i, 4-5** 

C4, 5] x*-8--r;w) - 1 —r? (1.4 

2 g) Ob'&fcU 3) . 

mp 1 4 2-1 4 3t}. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 2. 0 2 (4 H, t, 7=5. 7 Hz), 3. 2 6-3. 
15 2 9 (4 H, m), 4. 0 4 (4 H, s), 7.0 5 (1 H, d, 7=7. 8 Hz), 7.5 9 (1 

H, ddd, 7=8. 4, 6.9 and 1 . 5 Hz), 7.6 5 (1 H, ddd, 7=8. 4, 6. 9 and 

I. 5 Hz), 7.8 3 (1 H, d, 7=7. 8 Hz), 8. 1 6-8. 2 2 (2 H, m). 
IR (KBr) 2 2 1 6, 1 5 7 4 cm 1 

Anal. Calcd. for C 18 H 18 N 2 0 2 : C, 7 3.4 5 ; H, 6.16 ; N, 9.5 2. 



mmm 1 4 <&&m 1 4 <dwm) 

4- (1, 4-v 5 *^r+f— 8 -TifXtfn [4, 5] ^#-8 — ( )V) - 1 
h~hV)V (4 2 3 mg) > p-h)V3L>^)V^>m— 7k%im (4 1 0 mg) , T-feh 
> (1 7 mL) , 7K (2. 5 mL) <DB^^7 5"CT 3. 5mmmWVTco fcfom* 

25 situ uatt- h u 9A»»*inA, iixfji/Timbfc. amj**A4tt*-«fe 

SlU 4- (4 - t^V - 1 - k!^'J - 1 - 17 h U JK 1 0 5 mg) 

mp 1 4 3-1 4 4X:. 



Found : C, 6 2.8 3; H, 5.05; N, 9.71. 



20 



Found : C, 7 3.3 4; H, 6.19; N, 9.40. 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2.77 (4 H, t, 7=6. 0 Hz), 3.49 (4 
H, t, 7=6. 0 Hz), 7.0 9 (1 H, d, 7=7. 8 Hz), 7.6 2-7.7 3 (2 H, m), 
7.8 5 (1H, d, 7=7.8 Hz), 8.2 2-8.2 6 (2 H, m). 
IR (KBr) 2216, 1717, 1574 cm" 1 

Anal. Calcd. for C 16 H 14 N 2 0: C, 7 6.7 8; H, 5.64; N, 11.19. 

Found :C, 76.63; H, 5.87; N, 10.98. 

mmm 1 .5 ut&m 1 5 <dmb) ■ 

4 - y frj-u^- 1 -~yy h~ h U ;K 5 0 0 mg)., -f ^5H(7 4 9 mg) , 

BkWttl U (8 0 8 mg) , *?*&)V7>)VttSs B ( 5 . 0 mL) .©ig^^ 1 0 

s?77j-X*mmV. 1- (4-^77-l-t7f;W -4-^'Jy>*J^ 
3r+i-5F (6 5 1 mg) 1 5) o 

mp 249-250 1:. 

1 H-NMR (3 0 0 MHz, DMSO-tf 6 ) <5 : 1. 8 8-1. 9 4 (4 H, m), 2. 2 9-2. 
40 (1H, m), 2.7 8-2.8 7 (2 H, m), 3.4 5-3.49 (2 H, m), 6.8 
5 (1 H, br.s), 7.16 (1 H, d, 7=7. 8 Hz), 7.3 5 ( 1 H, br.s), 7. 6 

8 (1 H, ddd, 7=8. 4, 6.9 and 1. 2 Hz), 7.7 6 (1 H, ddd, 7=8. 4, 6. 

9 and 1. 2 Hz), 8. 0 2-8.0 6 (2 H, m), 8. 1 3-8. 16 (1 H, m). 
IR (KBr) 2 2 1 1,. 1 6 6 3 cm -1 

Anal. Calcd. for C 17 H 17 N 3 0: C, 7 3.10 ; H, 6.13 ; N, 15.0 4. 

Found :C, 72.92; H, 6.22; N, 14.87. 

mmm 1 6 ut&w 1 6 omm) 

4_7^y-3-^PA-l -5"7 h-hVJl (2 5 0 mg) £ N,N--J^)V^ 
(3.0 mL) (D^#J^7K^^-hU^A(6 0 %?HH4> 12 1 mg) 
^mXMXs 2 OftWfrVfro 1, 5-^DM>^> (2 3 3'mg) Zintt 
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9 8 mg) 6) o . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 4 8- 1 . 9 0 (6 H, m), 3. 1 4 (2 H, br), 
3.4 9 (2 H, br), 7. 5 9-7.7 0 (2 H, m), 7.8 0 (1 H, s), 8. 14- 
8.17 (1H, m), 8.3 8-8.4 3 (1 H, m). 
5 IR (KBr) 2.9 3 4, 2 2 2 2, 1 5 5 1 cm" 1 

mmm 1 7 uk&m 1 7 omit) 

4-7JVta-l-t.7h-h'J.4(100 mg) , 1 -^)V\f.^^> (H 
7 mg) , (16 1nig)\'W;VX;i/^>H (1.0 mL) 

^a7b^77^i?isu 4- (4-^^;v- i -tf-^v^w -l-i-y 

hnbu;i/ (10 0 mg) ({t&Wl 7) o 

mp 12-8-12 9"C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) d : 2. 4 3 (3 H, s), 2.7 3 (4 H, br.s), 3.. 
15 2 2 (4 H, br.s), 7.0 3 (1H, d, 7=7.8 Hz), 7.5 6 ( 1 H, ddd, 7=8. 
4, 6.6 and 1. 2 Hz), 7.6 5 (1 H, ddd, 7=8. 4, 6.6 and 1. 2 Hz), 
7.8 3 (1 H, d, 7=7. 8 Hz), 8. 1 6-8. 2 1 (2 H, m). 
IR (KBr) 2795, 2215, 1574 cm' 1 

Anal. Calcd. for C 16 H 17 N 3 : C, 7 6.4 6 ; H, 6.82 ; N, 16.72. 
20 Found : C, 7 6.2 9; H, 6.62; N, 16.48 

mmm 1 s ut^m 1 8 owt) 

4 . 7MD _ 1 _ t7h -HJ;K400 mg), 3-kFa*->t!DU^>(4 
6 7 mg) , fiSm#U#A (6 4 6 mg) , *?*7)V7>frlP* 9 S H (4.0 mL) (DU 
&m*l 0 0 t CT3BtF*1il#b*:o ^^^S/S^^tK^^ ^X^;l/T 

-^-^h-bU;i/ (4 4 7 mg) (fc&fcl 8.) . 

mp 138-139 *C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.93 ( 1 H, d, 7=6. 6 Hz), 2. 0 8-2. 
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29 (2H, m), 3.4 9-3.5 6 (2 H, m), 3.8 4-3.9 8 (2 H, m), 4.6 
2.-4.6 8 (1H, m), 6.7 3 (1 H, d, 7=8.1 Hz), 7.4 6 (1H, ddd, /= 
8.4, 6.9 and 1.2 Hz), 7.60 (1H, ddd, 7=8.4, 6.9 and 1.2 Hz), 
7.7 2 (1H, d, 7=8. 1 Hz), 8.13-8.16 (1H, m), 8.2 2-8.2 5 (1 

5 H, m). .. 

IR (KBr) 3 4 3 4, 2 2 0 5, 1 5 6 1 cm" 1 

Anal. Calcd. for C 15 H 14 N 2 0; C, 7 5. 6 1 ; H, 5.9 2 ; N, 11,76. 

* Found: C, 7 5.3 7 ; H, 5.90; % 11.57. 

mmmi 9 ot^mi 9 ©mi) 

10 4 -7^p-l-t7h-hU;V (40 0 mg) > 3- (tFP^^fJV) tf 
IV V> (5 3 9 mg) , &m%Vy£s (6 4 6 mg) , ^*^;l'X;i'3Mr>' h* (4. 

15 l-tfAU^;W -l-l-yh—hVfr (5 6 0 mg) (^$319) 0 

1 H-NMR (3 0 0 Hz, CDC1 3 ) « : 1-2 0-1.3 2 (1 H, m), 1.5 9 (1 H, 
br.s), 1.8 6-1.9 6 (3 H, m), 2.0 9-2.2.0 (1 H, m), 2.6 6 ( 1 H, 
t, 7=1 0. 5 Hz), 2. 7 7-2. 8 6 (1 H, m), 3.3 8-3.4 2 (1 H, m), 3. 
5 4-3. 6 8 (3 H, in), 7.0 1 (1 H, d, 7=7. 8 Hz), 7.5 6 (1 H, ddd, 7= 

20 8. 1, 6. 9 and 1. 2 Hz), 7.6 2 (1 H, ddd, 7=8. 1,6.9 and 1. 2 Hz), 
7.7 9 (1 H, d, 7=7. 8 Hz), 8. 1 3-8. 18 (2 H, m). 
IR (KBr) 2932, 2216, 1572 cm" 1 

mum 2 o uk&m 2 0 <d§s*5£) 

4 _ [3- (tb*o^>^^) -l-fcWJ>^;KI -l-?yh-hV)\> (5 
25 6 0 mg) \Z4Nmit^m-mmx.^ (2.0 mD in*., ^M.X'5frmfcVTco 
g»lTH^n«&^lfiH-rK«b, 4- [3- (kHD^f 
)V) -l-k!^U^-;W -l-1-7h—hV)WB&L (6 3 1 mg) (it 



^2 0) o 



1 H-NMR (3 0 0 Hz, DMS0-</ 6 ) 5 : 1.10-1.24 (1 H, m), 1. 7 4-2. 0 
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4 (4 H, m), 2.5 4 (1 H, t, /= 1 0. 8 Hz), 2. 7 6-2. 8 4 (1 H, m), 3. 
2 9-3. 5 2 (4H, m), 7.14 (1 H, d, 7=8. 1 Hz), 7. 6 7 (1 H, ddd, /= 
8, 1, 6. 9 and 1. 5 Hz), 7. 7 5 (1 H, ddd, 7=8. 1, 6.9 and 1 . 5 Hz), 
8. 0 2-8. 0 6 (2 H, m), 8. 1 4-8. 17 (1 H, m). 

5 mmm 2 1 2 1 <Dmm) 

1 —yy hn HJ;W (1 0 0 mgK (5) -3- (fcFD3^>;*^ 
)V) tf^U> ? > (1 3 5 .mg) , ^m^U^A (16 1 mg) , i?^^X;V*^~> 
H (1.0 iL) (DM&W* 1 0 0 3 mmnW tfeo ^^^^Kit^^TK^ 

10 I^>U*yM7A^a7h^77^-Til!U 4- [(35) -3- (t: F 
D^i/^^;V) -l-tf^U^;V] -l-t7^KUJV (133 mg) 
(fb^2 1)o , 
[a] D =+4.9 0 (c= 0.46 0, MeOH) . 

1 H-NMR (3 0 0 Hz, CDC1 3 ) 6 : 1.2 0-1. 3 2 (1 H, m), 1.5 9 (1 H, 
15 br.s), 1.8 6-1.9 6 (3 H, m), 2.0 9-2.2 0 (1 H, m), 2.66 (1 H, 
t, 7=1 0. 5 Hz), 2.7 7-2.8 6 (1 H, m), 3.3 8-3.42 (1 H, m), 3. 
5 4-3. 6 8 (3 H, m), 7.0 1 (1 H, d, 7=7. 8 Hz), 7.5 6 (1 H, ddd, 7= 
8. 1, 6. 9 and 1.2 Hz), 7.6 2 (1 H, ddd, 7=8. 1, 6. 9 and 1. 2 Hz), 
7.7 9 (1 H, d, 7=7. 8 Hz), 8. 1 3-8. 18 (2 H, m). 

20 it^m 2 1 m*m t hxmmm 2 3 \z^ryt^mxmc 0 
mmm 2 2 ut&m 2 2 <Dm^t) 

4-7 fyifU - 1 Y—VV )V (10 0 lg) , 0?) - 3- (fcFD + ^*^ 

)V) tf^U5^> (135 Dg) , ^m^JU^A (16 1 ig) , zS^AXJVttzs' 

h (1.0 mD <dm&®*i 0 ox:x*3mmmwvtco mmzftmwiKfoM*7k\z 

w.%i/vx¥)i'*7i±2v'?btf7 7'f-x*mm:V. 4- c (3^) -3- (t h 
p*~>*3M1/> -l-e^us^w -i-t7h-hu^ (139 mg) 

2) . 

[at] D =-4.4° (c= 0 . 4 6 0 > MeOH) . 
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^H-NMR (3 0 0 Hz, CDC1 3 ) 6 : 1.2 0-1.3 2 (1 H, m), 1.5 9 (1 H, 
br.s), 1.8 6-1.9 6 (3 H, m), 2.0 9-2.2 0 (1 H, m), 2.66 (1 H, 
t, 7=10.5 Hz), 2.7 7-2.8 6 ( 1 H, m), 3.3 8-3.4 2 (1 H, m), 3. 
5 4-3. 6 8 (3 H, m), 7.0 1 (1 H, d, 7=7. .8 Hz), 7.5 6 (1 H, ddd, 7= 
5 8.1,6.9 and 1. 2 Hz), 7.6 2 (1 H, ddd, 7=8. 1, 6. 9 and 1. 2 Hz), 
7.7 9 (1 H, d, 7=7. 8 Hz), 8. 1 3-8,1 8 (2 H, m). 

<t&m 2 2 mm t. vxmmm 2 3 \z^yt^mrmco 
..• mmm23 m^m2 1< 2 2'©ii) - ... 

4- [3- (t ^i-tWJ-S^W -l-t7b-b'JJK3. 

10 5 3 g) £CHI LALCEL OD (5 0 X 5 0 0 mm) ^ffl^TmiU 
4- ['(3 J) -3- (tb'n^^^) -l-fcWJS?~;H -l-:K7h- 
h>j;i/ 0fb^2 1, 1.7 7 g) R«4- C (3 J?) -3- (kHa*S/^) 
- 1 - 1! ^n;V] - 1 -1-7 K~ h U )V (it&® 2 2, 1.7 7 g) 
*»«2 4 (ft-&«2 SOW® 

15 4- C (3 5) -3- (bFD^^) -1-K*U5>~/M -l-^7h^ 
HJ;V (1.6 6 g) \Z4Nm.^m-mkX.^)V (2. 0 mL) SiT5# 
it#U^Co *rHJbfcte*««roiU KUxW^tLT, 4- [ (3 5) -3 
-•(kHn^fJW - l-fc^US?— ;H - 1 -3~7 h~bV)Vmm& (1. 
7 1 g) 2 3) . 

20 mp 179-180 *C. 

[o] D =+ 1. 3° (c=0. 5 3 5, MeOH). 

1 H-NMR (3 0 0 Hz, DMS0-</ 6 ) 6:1.1 0-1. 24 (1 H, m), 1.7 4-2. 0 
4 (4H, m), 2.5 4 (1 H, t, 7=1 0. 8 Hz), 2. 7 6-2.8 4 (1 H, m), 3. 
2 9-3. 5 2 (4 H, m), 7.14 (1 H, d, 7=8. 1 Hz), 7.6 7 (1 H, ddd, 7= 
25 8.1,6 . 9 and 1. 5 Hz), 7.7 5 (1 H, ddd, 7=8. 1, 6.9 and 1 . 5 Hz), 
8.0 2-8.0 6 (2 H, m), 8.14-8.17 (1H, m). 

Anal. Calcd. for C 17 H 18 N 2 0 • HC1: C 6 7.4 3 ; H, 6.32 ; N, 9.25. 

Found : C, 6 7.21; H, 6.40; N, 9.07. 

mmm 2 5 . <&&m 2 4 <omm) 
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4- C (3J?) -3- (kh*D^'>^;0 -i-twj^-*] -i-1-yh- 

h»j;V (1.66 g) lt4N«ft**-l»X^V (2.0 mL) ifl^ ^T*5^ 
^Lmi^»L, MlWJfettT, 4- [ (3i?) -3 
- (tHD^>/f;V) - 1 - tWJ S?-JH -l-^b-HJJWM* (i. 
5 7 2 g) . 
mp 1 7 8- 1 7 9^. 

tci!.] D =-0. 4 5° <c= 0.5 2 0, MeOH) , . 
' ^H-NMR (3 0 0 Hz, MSO-d 6 ) 6 : 1. 1 0-1 . 2 4 (1 H, m), 1.7 4-2.0 
4 (4 H , m), 2.5 4 (1H, t, 7=10.8 Hz), 2.7 6-2.84 (1 H, m), 3. 
10 2 9-3.5 2 (4H, m), 7.14 (1H, d, 7=8.1 Hz), 7.6 7 (1 H, ddd, 7= 
8.1, 6. 9 and 1.5 Hz), 7. 7 5 (1 H, ddd, 7=8.1, 6.9 and 1. 5 Hz), 
8. 0 2.-8. 0 6 (2 H, m), 8. 1 4 7 8. 1 7 (1 H, m). 

Anal. Calcd. for C 17 H 18 N 2 0 ■ HC1 : C, 6 7.4 3 ; H, 6.32 ; N, 9.25. 

Found : C, 6 7.3 2; H, 6.30; N, 9.01. 

15 ^I»!l2 6 (-ffr&tf 2 5 <£>§«£) 

4-y)V^U-l-i-yh^h'))V (5 0 0 mg) , 3 - t!P U ^)VtDVl^ > 
m ter t-^)V (1.0 9 g) ,'lW*#UtfA (8 0 8 mg) , V*3-)WV 

*3->f do mD <dm&wzi o ow3mmmftL,rz. ^mz^w^mm 

_ 3 -t!nU^n;i/*;W\^>m tert (7 6 5 mg) 

({b-&#J 2 5) o 
mp 1 5 7—1 5 8*0. 

>H-NMR(3 0 0 MHz, CDC1 3 ) 5:1-46 (9 H, s), 1.9 2-2.0 8 (1 H, m), 
25 2.2 6-2.4 3 (1 H, m), 3.41-3.61 (2 H, m), 3.7 2-3.8 7 (2 
H, m), 4.3 5-4.4 5 (1 H, m), 4.7 8 (1H, br.s), 6.7 4 (1H, d, 7= 
8.0 Hz), 7.4 8 (1H, ddd, 7=8.8, 6.8 and 1.2 Hz), 7.6 2 ( 1 H, 
ddd, 7=8. 8, 6. 8 and 1. 2 Hz), 7.7 5 (1 H, d, 7=8. 0 Hz), 8. 1 5- 
8.22 ( 2 H, m) . 
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IR (KBr) 2 9 7 8, 2 2 0 9, 1 6 9 4 cm" 1 
Anal. Calcd. for C 2O H 23 N 3 0 2 : C, 7 1.19; H, 6.87; N, 12.45. 

Found :C, 70.56; H, 6.93; N, 12.20. 

mmm 2 7 ixe&m 2 6 ©sat) 

5 4 _ 75 ;_2-^DA-l-t7h-h'J;V (7 0 mg) t ^JT-^^fW^ 
A75 H' (3. 5 mL) <Dm&®\Z.i£Mfcr V U.^A (6 0 Kiffitt, 134 ng)S& 
JftTftn^L, 2 l,5-^OM>^> (9 3 mg) &JQ*. V 3 0.# 

10 DA-4- -l-t7H2h'JJI/ (5 8 mg) (te-£ 

#126) , 

mp 1 7 9-1 8 0^. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.6 7-1.7 4 (2 H, m), 1. 82-1. 9 
0 (4 H, m), 3. 1 2-3. 16 (4 H, m), 7. 1 3 (1 H, s), 7. 5 5 (1 H, ddd, 
15 /=8.4, 7.2 and 1.5 Hz), 7.6 4 (1H, ddd, /=8.4, 7.2 and 1.5 
Hz), 8. 0 7-8. 10 (1 H, m), 8. 1 2-8. 16 (2 H, m). 
IR (KBr) 2 9 3 8, 2 2 1 8, 1 5 7 0 cr 1 

Anal. Calcd. for C 16 H 15 BrN 2 : C, 6 0.9 7; H, 4.80; N, 8. 8 9. 

Found : C, 6 0.8 9; H, 4.70; N, 8.90. 

20 mmm 2 8 <A\&m 2 7 omm 

itt^JVXJV-fc*^ F (0.10 mL) t^UD^^> (3.0 mL) (DM^^Z. 
tWJMD'JH (60 nl) ^-78t:TinA.^:c 5 5H£, 4- (3-fcH 
. D=^- 1 -tJn'J'^) - 1 -^7 hnbU;W (15 0 mg) * '^DD^^ 
> (3.0 bL) , i^^l/X^sM^F (0.20 mL) (DU^^MPl. 1 5#tt 
25 Whfco h'JX5 : JV75> (0.44 mL) Sin*., Sfifc#jai/^:*«6 3 0 #8ti$ 

□•^b^^-Tifitsau 4- (3-t^v-i-ifn'j^) - 1 —fy b 

- hU;W (8 3 mg) £#fc (fc«&*2 7) . 
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mp 1 5 3-1 5 4*0. 

1 H-NMR (3 0 0 MHz, CDC1 8 ) 6 : 2. 7 6 (2.H, t, 7=7. 2 Hz), 3.7 3 (2 
H,. t, 7=7. 2 Hz), 3. 7 7 (2 H, s), 7.0 4 (1 H, d, 7=8. 1 Hz), 7. 6 

1 (1H, ddd, 7=8.4,. 6.9 and 1.2 Hz), 7.6 9 (1 H, ddd, 7=8.4, 6. 
5 9 and 1. 2 Hz), 7.8 5 (1 H, d, 7=8. 1 Hz), 8. 16-8. 18 (1 H, m), 

8. 22-8:25(1 H, m). 

IR (KBr) 2 2 1 5, 1 7 5 9, 1 57 2 ci" 1 

Anal. Calcd. for- C 15 H 12 N 2 .0; C, 7 6.2 5; H, 5.12; N, 11. 8 6 . 

Found : C, 7 5.8 9; H, 5.13; N, 11.69. 

io mmm2 9 ut&mzscDm/k) 

1 _ J-\-^"7^)V) -3-tfDUv^— M)V/*5.>m t e r t - 

Zf^)V (6 0 0 mg) \Z4 Kmfrkm-Wmz.^ (3.0 mL) tfM.M.T*tiaZ.. 3 

1 - en y -jzlm -i-i-yv—hv jv—mmu (558 mg) zntc ut&m 

15 2 8) o 

mp 16 1-16 SX:. 

1 H-NMR (3 0 0 MHz, DMS0-</ 6 ) <5 : 2 . 1 1-2. 2 1 (1 H, m), 2. 2 9-2. 
4 0 (1H, m), 3.4 8-3.5 5 (1 H, m), 3.6 7 (1H, dd, 7=10.8 and 
3. 6 Hz), 3. 8 2-3. 9 6 (3 H, m), 6.8 9 (1 H, d, 7=8. 4 Hz), 7. 5 
20 7-7. 6 2 (1 H, m), 7.7 1-7.7 6 (1 H, m), 7.9 5 (1 H, d, 7=8. 4 Hz), 
8. 0 1-8. 0 4 (1 H, m), 8.3 8 (1. H, d, 7= 8 . 4 Hz), 8.5 8 (3 H, 
br.s). 

IR (KBr) 2 2 0 9, 1 5 1 8 cm" 1 

mmm 3 0 2 9 ©suit) 

25 7Km^b>J^A(6 0%tfttt, 4 0 mg)^^>T^U N, N-¥*^)\>*)V 
F (1.0 mL) \zMmVfc, 4- ( 3 - fc. Hn^~>- 1 - HP U *J~)V) - 
hVJV (10 0 mg) fciP*-. 1 Oftm&VTco BVfc*?-)l< (7 8 
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^77^-TiSL> 4- (3-^b^>-l-trn.U^— )V) - l-7-7h-h 
U;l/ (10 2 mg) Uk&m2 9) „ 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5: 2.10-2.24 (2 H, m), 3.3 7 (3 H, s), 
3.52 ( 1 H, ddd, /= 1 2 . 0 , 7.5 and 4 . 5 Hz) , 3.5 7-3.6 2 ( 1 H, m) , 
5 3. 7 6-3. 8 5 (2 H, m), 4. 0 9-4. 14 (1 H, m), 6.7 2 (.1 H, d, /= 
8. 1 Hz), 7.4 6 (1 H, ddd, 7=8. 7, 6.9 and 1. 5 Hz), 7.6 0 (1 H, 
. ddd, 7= 8 . 7 , 6.9 and 1 . 5 Hz) , 7.73 ( 1 H, d, /= 8 . 1 Hz) , 8.14- 
.8.18 (1 H, m), 8.2 2-8.2 5 (1 H, .m). 

IR (KBr) 2 2 0 5,- 1 5;6 3,151 8 ci' 1 .' ' " 
10 HdgM3 1 <fc^%3 0©«fc) ' 

4-7;Vto-l-t7hZh'j;V (lOOmg) , 4- (bHD^>^) t! 
^Vi?> (13 5 mg) , Jsg^U^A (16 1 mg) , ^^)V7.)V^^Y (1. 

0 mL) ©1^10 0T3t3I^FWbyc. ^Mfc^mS^Sr7jc^a^ 

15 'J^M7A^DYhif77-f-TiiSU 4- [4- (hh'D^^W - 
l-tf^Ui?-^] - i-^^j.-^ij^ (150 mg) «fr&%3 0) o 

mp 1 3 5-1 3 6 V,. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.47 (1 H, t-like), 1. 5 8-1. 8 0 (3 
H, m), 1, 9 3-1. 9 8 (2 H, m), 2. 7 9-2. 8 7 (2 H, m), 3.5 5 (1 H, 

20 d. t-like, 7=1 2. 3 Hz), 3.6 5 (2 H, t, 7=5. 4 Hz), 7. 0 1 (1 H, d, 7= 

7 . 8 Hz) , 7.56 ( 1 H, ddd, 7= 8 . 4, 6.9 and 1.5 Hz), 7.64 ( 1 H, 
ddd, 7=8; 4, 6.9 and 1.5 Hz), 7.81 (1 H, d, 7=7. 8 Hz), 8.13- 

8. 2 0 (2 H, m). 

IR (KBr) 2915, 2216, 1572 cm" 1 
25 Anal. Ca led. for C 17 H 18 N 2 0: C, 7 6.6 6; H, 6.81; N, 10.52. 

Found: C, 76.35; H, 6.88; N, 10.42. 

mmm 3 2 ut&m 3 1 <dm&) 

4-7Mo-l-t7h-h'JJK3 0 0 mg) , (i) --^f>||i?;K5 
5 1 mg) , gmtiVVA (4 8 5 mg) , ^*^k2JM^> H (3.0 mL) (DM 
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^§10 o , cT3i$raat#b;fc. &mztitm'&Kifcw*7Mz&€. mm^jvx- 

A^D^h^:7^--T3tiMU (3 5) -1- (4->'7y-l-t7f;i/) - 

3- ^>J5?>Jt;M>8x^ (5 0 8 mg) UtpWZ 1) . 
5 [a] D =+4 9. 6°. (c= 0 . 5 8 0 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.2 6 (3H, t, /=7. 0 Hz), 1.70-2. 

0 3 (3H, m), 2.14-2.2 0 (1H, m), 2,7 9-2.9 5 (2 H, m), 3.0 
■• * « IP 

7 (1H, t, 7=10.6 Hz), 3. 3 5-3. 4 1 (1 H, m), 3. 5 7-3. 6 2 (1 

H; m), 4: 17 (2 H, q, 7=7. 0 Hz), 7. 0 6 (1 H, d, 7=8. 2 Hz), 7.5 

10 4- 7 . 7 0 (2 H, m) . 7.8 4 ( 1 H, d { 7=8.. 2 Hz) , 8 . 13 -8.23 ( 2 H, 
m). 

IR (KBr) 2216, 1730, 1574 cm" 1 

mmm 3 3 m&m 3 2 

4- 7;Vta-l-t7h-hU;V (3 0 0 mg) , (TO --^nf>iXf^ 
15 (5 5 1 mg) , ^m^J'J^A (4 8 5 mg) , ^^VTJl/^v' H (3.0 mL) 

(DU&m&l 0 0'C*T?3l$W8fc#Ufc. &mfc?Mai&KJS*f£*tei£^ I&feX^ 

*5A^n7h^77^-Tft8U (3i?)-l-(4-^77-l-t7f;V) 
-•3-tf^U> ? >^;W^>mx^;i/ (4 5 1 mg) (fc-&%3 2) . 

20 [a] D =-5 6. 4° (c= 0 . 4 7 5 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1.2 6 (3 H, t, 7=7. 0 Hz), 1.7 0-2. 
03 (3 H, m), 2.14-2.20 (1 H, m), 2.79-2.95 (2 H, m), 3.0 
7 (1H, t, 7= 10. 6 Hz), 3.35-3.41. (1 H, m), 3.57-3.62 (1 
H, m), 4.17 (2 H, q, 7=7. 0 Hz), 7.0 6 ( 1 H, d, 7=8. 2 Hz), 7.5 

25 4-7. 7 0 (2 H, m), 7.8 4 (1 H, d, 7=8. 2 Hz), 8. 1 3-8. 2 3 (2 H, 
m). 

IR (KBr) 2216, 1730, 1574 cm" 1 

mmm 3 4 ut&w 3 3 <Dmm> 

(3S) -1- (4-SOV- l-±79-)V) -3-tw;s?>;&;w?>»x9\n> 
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(3 9 6 mg), lN**flrt-HJtfA*# (2. 6 mL) , 5=- h 7 1 H077>(4. 
4 mL) ©ffl-&*ftSEaT?2 OP#Wt»bfc. lN»feTBM£iU SUl^iVT? 
^tBUfeo ttffl*S^teKT?«5^b. IUtT, (3 S) -1- (4— >7 

y-i-^^w -3-if^u^>*;p#>K (351 mg) &ntz utftms 

5 3) o 

[a] D =+6'0.9° (c= 0 . 4 9 5 , MeOH) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1.7 4-2. 2 4 (4 H, m), 2. 8 6-3. 0 

0 (2H, m), 3.0 4-3.14 (1 H, m), 3.29-3.36 ( 1 H, m) , 3.5 8 
-3.62 (1 H, m), 7.05 (1H, d, 7=7.8 Hz), 7. 5 5-7.6 8 (2 H, m), 

10. 7.8 3 (1H, d, 7=7.8 Hz), 8. 12-8. 1 5 (1H, m), 8.18-8.2 1 (1 
H, m) . 

IR (KBr) 2947,2216, 1705, 1474 cm" 1 
^MM3 5 ({&-&% 3 4 (Digit) 
(3i?) -1- (4-^77-1-^7^) - 3 -b^U 5? >^x^7l/ 
15 (3 4 0 mg), 1 N7mHk3-hVV&mWt (2. 2 mL) , ^ h9 1: Ha77>(4. 
. 0 mL) 0i^$lfiT2 O^^bfeo lNMtttttl/, @t^X^;i/T 
tttUbfeo ttffi?££:&&7KT&#U »UT> (3/?) -1- (4-->y 

7-1-^:7^71/) -3-bWJ5>>;&;M*>» (2 8 7 mg) £#7£ (^4*3 

4) • 

20 [a] D =-6 3. 9° (c= 0 . 5 0 0 , MeOH) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.7 4-2. 2 4 (4 H, m), 2.8 6-3. 0 
0 (2 H, m), 3.04-3.14 (1 H, m), 3.2 9-3.3 6 (1 H, m), 3.58 
-3.6 2 (1 H, m), 7.0 5 ( 1 H, d, 7=7 . 8 Hz), 7.5 5-7.6 8 (2 H, m), 
7.8 3 (1 H, d, 7=7. 8 Hz), 8. 1 2-8. 1 5 ( 1 H, m), 8 . 1 8-8 . 2 1 (1 

25 H, m). 

IR (KBr) 2947, 2216, 1705,1474 cm" 1 

mmm 3 6 ut&m 3 5 ©®at) 

4-7)lJru- 1-3-7 hnhU;U (4 0 0 mg) > 2- h^is* b*i/*3- 
)V) lf^U^> (7 4 4 mg) , mmfiVyi* (6 4 6 mg) > S^9\^x;M^> 
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H (4.0 mL) (DM&W&l 0 0^T6 0Ptf*m#Ufc. ^nizlfc3$'&fc!&m&7k 
^R£#fc<, *%!}9.£ h >J 7)lJrzimfc (2.0 mL) (DU^^Wl^ 1 0 PtBaJl 

;U*7A^P-7b^77>f-"C««U 4- [2- (t^D^>/?;V) -1-fc! 

^U>?n;V] -l-t^h-h'J-lV (3 7 mg) (fc'&«&3 5) . 

1 H-NMR (3 0 0 MHz, CDC1 .)' 6 : 1 . 4 2-1 . 9 2 (6 H, m), 1.9 6-2.0 

6 (1 H, m), 2. 8 8-2.9 6 (1 H, m), 3. 3 0-3. 3 7 (1 H, m), 3. 5 2 
10 -3:6 2 (3H,m), 7.2 1 (1 H, d, 7=8. 1 Hz), 7. 5 5-7. 6 7 (2 H, m), 
'"■.7.82 (U d, 7=8. 1 Hz), 8.17 (1 H, d, 7=8. 1 Hz), 8.2 9 (1 

H, d, 7= 8 . 1 Hz) . 

IR (KBr) 2935, 2216, 1570, 1508 cm" 1 

mmm 3 7 m&w 3 6 <Dmnt) 

15 7-tFn^>-4--hn-l-^>^;> (1.02 g) , h'JXf;i/75> 
(2.2 1 mL) , V>7UU*$> (2 0 mL) <D^#J^r- 2 5X:\Z^mV, hU 
^;^D^^>7.J^>m^7jc^ (1.3 3 mL) t^OO^^> (5.0 mL) © 
*g^£l 5^TJn^^: 0 iiT10^I#^St#itfco KJMSr^fl&U 
#e>nfc^^^U^^;i/*^A^D^h^^^>f--T?MSbTlife@#: (l. 4 
20 2 g) (140 mg) , 3- (tHo^^^W fcf^U>>> (9 

9 mg) , ^m^U^A (119 ig) , ^pWIvUM^v'F (1.5 mL) (DM 

*-T?*»U 7- [3- (tHn*^^) -l-fc^Uv^H -4-Xh 

25 D-i— r>^y> (95 mg) &&tt m^msQ) o 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.13-1.18 (1 H, m), 1.76-1.9 
1 (4H, m), 2. 0 3-2. 18 ( 1 H, m), 2. 6 9-2. 7 3 (2 H, m), 2. 94 
( 1 H, dd, 7= 1 2 . 6 and 9 . 6 Hz), 3.11 ( 1 H, ddd, 7= 1 2 . 6 , 9.6 and 
3. 3 Hz), 3. 5 2-3. 7 0 (5 H, m), 3. 7 7-3. 8 3 (1 H, m), 6.8 5 (1 
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H, d, 7=9. 0 Hz), 8.2 8 (1 H, d, 7=9. 0 Hz). 
IR (KBr) 1699, 1586, 1319 cm" 1 

mmm s 8 3 1 <omm) 

7- [3- (hHD^^f;!/) - 1 -tf^U^njl/] -4-nhD- 1 —r>^ 
5 ;>(91 mg) 0 mL) (D^#J(C7K^b^^^ h U VI* ( 5 . 

9 mg) ^U^UaXTco 3 0^m.W^mmV, ^nfc^SS'U 
^DT.h^^^^-TiltiabT, 7 - [3- (fcFn^>^;u)"-i-tf^U>> 
-;H -4--hn- 1 -<>^7-;l/ (9 2 mg) (>fb^%3 7) o 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1.19-1. 3 1 (1 H, m), 1. 6 4-2. 1 
10 8 (6 H, m), 2.4 9-2. 81 (2 H, m), 2.9 3-3.0 4 (1 H, m), 3.16 
-3.67 (6 H, m), 4.28 ( 1 H, br. s) , 5.5.1 ( 1 H, t, /= 6 . 6 Hz) , 6 . 
9 4 ( 1 H, d, 7=9.0 Hz), 8.09 ( 1 H, d, 7=9. 0 Hz), 
mffiM3 9 (teHr$l3 8> 3 9<DMm.) 

7- [3- (t^D^^^W - 1 -fcWJ$?~;W -4-nhD-l— r>^ 
15 / — )V (7 9 ng) , 0. 5Niif (9. 0 mL) , X^/— )V (4. 0 mL) 0)M&%) 

§10 o < cT6^^bfeo w>mzftm'&mmv, mm*m.m7km?-hvvj±m 

nfe^^v-U^^I/^^A^a^h^^y^-T^b, [1 - (7-ZhP- 

i// — r>^>-4--r;v) - 3-tf^'.}^-;!/! (3 7 mg) 

20 #13 8) mS [1- (4-^hP-177-'f>T>-7-'f;V) - 3 - tWJ S?— 

(2 0 mg) (M3 9) §#feo 

p&m 3 8 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.21-1.33 (1H, m), 1.71-2.0 
7 (5 H, m), 2. 7 7 ( 1 H, dd, /= 1 2 . 0 and 9 . 6 Hz), 2. 8 7-2. 9 6 (1 
25 H, m), 3.4 9-3. 7 0 (4 H, m), 3 . 8 9 (2 H, t, 7= 1 . 8 Hz), 6.6 4 (1 
H, dt, 7=5. 7 and 1.8 Hz), 6.86 (1H, d, 7=8. 7 Hz), 6.9 7 ( 1 H, 
dt, 7= 5 . 7 and 1.8 Hz) , 8.02 ( 1 H, d, 7= 8 . 7 Hz) . 
IR (KBr) 2928, 1582, 1327 cm" 1 
it&m 3 9 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 4-1.35 (1 H, m), 1.68-2.0 
4 (5 H, m), 2.8 1 ( 1 H, dd, /= 1 2 . 3 and 9. 6 Hz), 2.93-3.01 (1 
H, m), 3.4 9 (2 1, t, 7=1.8 Hz), 3.56-3.71 (3 H, m)., 3. 75- 
3.80 ( 1 H, m) , 6 . 7 8 ( 1 H, d, 7= 9 . 0 Hz) , 6.81.(1 H, dt, . 7= 5 . 
5 7 and 1. 8 Hz), 7.6 8 (1 H, dt, 7=5. 7 and 1 . 8 Hz), 8.0 9 ( 1 H, d, 
7= 9 . 0 Hz) : 

IR (KBr) 2 9 3.6, 1 5 8 4,1 3 1 8 cm' 1 
HJfiM 4 0 (ft&4fc4O0£tjfi) " . '. 

4-7WP L l-t7h-l> l J;K2 0 0 mg) , 3 -k FO^tT^U VZs (2 
10 3 6 mg) (3 2 2 mg) , Vtt)\t7s)V1&t 9 sY- (2.5 bL) (DM 

A^a-?h^77^- , TiSU 4- (3-kHD^>-l-k!^'Jy-JV) -1 

-t7h^h'J;i/ (2 5 9 mg) (fc#*4 0) . 

15 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 6 6-2. 2 8 (5 H, m), 3. 0 2-3. 1 

6 (3 H, m), 3. 2 2-3. 3.6 (1 H, m), 4. 0 8-4. 15 (1 H, m), 7.0 3 

(1 H, d, 7=7. 8 Hz), 7.5 9 (1 H, ddd, 7=8. 1, 6. 6 and 1. 5 Hz), 7. 

6 6 (1 H, ddd, 7=8. 1, 6.6 and 1 . 5 Hz), 7.8 2 (1 H, d, 7=7. 8 Hz), 

8. 1 8-8. 2 1 (2 H, m). 
20 IR (KBr) 2 2 1 6, 1 5 7 2 cm" 1 

mmm4 1 «b^r%4 1 omm.) 

h U ^A(6 0 8 4 mg) £^*1*>Tlfe#U N, N-z?*?-)V&)V 

(2.5 mL) KS6»bfc. 4- (3-hHa^>-l-^iJ»W - 
l-t7h-h>J;i/ (2 2 0 mg) &]JQZs lOfrMWVrc* 3V{k*^)V (16 
25 0 til) £JUAfc«, 4 0 ^SB^bfe. £ffi4&£3KK:atf, ftltx^^iaibfe. 

^77^-TtlU 4- (3 h3r~>- 1 -tWJS>n;w) - i-t7hr:b 
D;p (2 2 0 mg) (ft^|4 1) o 

mp 9 2-9 3 t. 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.4 8-1.6 0 (1 H, m), 1.7 9-2.0 
3 (2H, m), 2.14-2.27 (1 H, m), 2.8 2-2.9 0 (2 H, m), 3.28 
-3.3 4 ( 1 H, m), 3.44 (3 H, s), 3.51-3.64 (2 H, m), 7.02 (1 
H, d, /=7. 8 Hz), 7.5 7 (1 H, ddd, /=8. 4, 6.6 and 1.5 Hz), 7. 6 

5 (1 H, ddd, 7=8. 4, 6.6 and 1.5 Hz), 7.8 2 (1 H, d, 7=7. 8 Hz), 

8.17-8.20 ( 2 H, m) . 

IR (Pr) 2 2 1 5, 1 5 7 4 cm" 1 . 

Anal- Calcd. for C 17 H 18 N 2 0: C, 7 6. 6 6; H, 6. 8 1; N, 10.5 2. 

Found: C, 7 6.4 4; H, 6.73; N, 10.44. 

4-7MD-l-t7h-hU^ (10 0 mg) , N- tf a U 3 )V7 

th7$H (2 4 0 mg) , £*m#UtfA (8 7 mg) , v^^VX^^F (2. 

0 mQ<DM&yo*l 0 0"CT1 6mrm&lstc B ^mzlfeW&fcfoM*7k\Z&€, 

;V=4: l^mmtVXN- [l-(4-3/Ty-l-^7^)K0U^>-3- 
-fJW 7th75 K (13 6 mg) 0fb£"$>4 2) „ 

mp 154-1 55 "C. 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 9 0-2. 1 5(1 H, m), 2.0 2 (3 H, s), 
2. 3 5-2. 4 8 (1 H, m), 3. 4 0-3. 6 0 (2 H, m), 3 . 7 0- 3 . 9 2 (2 H, m), 

4. 5 5-4. 7 8(1 H, m), 5.90UH, d, 7=5.0 Hz), 6.72QH, d, 7= 

5. 0 Hz), 7.4 2-7. 6 8 (2 H , m). 

IR (KBr) 2203, 1649, 1563, 1518 cm" 1 

Anal. Calcd. for C 17 H 17 N 3 0: C, 7 3.10; H, 6. 1 3 ; N, 15.04. 

Found : C, 7 2.9 2; H, 6.04; N, 14.85. 

4_ 7 ^ D _ 1 -t7h-l,iJjl/ (10 0 mg)., (2 5)-t!DU> ? >-2--r 
)V* ? y —)V (17 7 mg) , U ^ A ( 8 7 mg) , ^^WSJU*^ H (2. 

0 mDODM^^l 0 O'CTl 6^m^U^o^^^mS^^7K^a^ 
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%ML&fmx.^MZ.&m* 4N-it/f^XfJVM (0.3 mL) *%UX. H 
HftbT, 4- [ ( 2 5) - 2 - (k H D^>>^f ;W Hn U v?>- 1 M -1- 
5 "^-7 h~HJ;i4&m& (14 8 mg) (^i4 3) . 

mp 123-125 1:. 

[a], =+119.7° (c=0. 8 7 0, MeOH). 

1 H-NMR (2 0 0 MHz, DMSO-^ 5 : 1.6 0-2.0 5 (3 H, m), 2.15-2. 3 
2(1H, m), 3. 2 5-3. 5 7 (3 H, m), 3. 9 0-4.2 0 (2 Hi m), .7.02(1 
10 H, d, 7=8, 4Hz), 7. 4 8-7. 5 5 ,(2 H,. m), 7 , 8 9 ( 1 H, d, 7=8 . 4 Hz), 7. 
9 8(1H, d, 7=8. 4 Hz), 8.26QH, d, 7=8. 4 Hz). 
IR (KBr) 2 2 2 5, 1 5 2 2, 7 7 2 cm" 1 

Anal. Calcd. for C 16 H 16 N 2 0 • HC1: C, 6 6.5 5; H, 5.93; N, 9.7 0. 

Found : C, 6 6.2 7; H, ' 5 . 8 8 ; N, 9.58. 

15 mmm4 4 (^44011) 

4-y)\,#U- l-t7hXhU;V (10 0 mg) , (2 R) - tf O U z?>~ 2 — T 
J^^7-J|/(117 mg) , ^m^U^A (8 7 mg) , S^^X^**^ F ( 2 . 

0 mDWJI^lO^tfl 6^m#Ufco^m^^RjS^^7Klca^ 

^££H^X3MW£i#$U 4N-it/SSX5 1 JVit (O. 3 mL) tttWXmM 
mm. *\tt> : ^X^;l/= l : 2i;D*j!hfMbbT, 4- [ (2i?) - 2 - (t 
HD^y^f;!/) h!DU> ? >- 1 -^f;W- 1-^-7 hxh'JJMt(14 8 mg) 
(ft^4 4) o 
25 mp 125-127 "C. 

[a] D =-l 1 7. 5° (c=0. 9 2 2, MeOH). 

1 H-NMR (2 0 0 MHz, DMS0-(/ 6 ) 5 : 1 . 6 0-2. 0 9 (3 H, m), 2.14-2.3 
4(1H, m), 3.2 5-3.5 5 (3 H, m), 3. 8 5-4. 20(2 H, m), 7.01(1 
H , d, 7=8. 4 Hz), 7. 4 8-7. 7 4 (2 H, m), 7.8 9(1H, d, 7=8. 4 Hz), 7. 
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9 8(1H, dd, 7=1.2 and 8. 4 Hz), 8.26QH, d, 7=8.4 Hz). 
IR (KBr) 2225, 1522, 772 cm" 1 
Anal. Calcd. for 

C 16 H 16 N 2 0-HC1-0.2H 2 0: C, 65. 73; H, 6.00; N, 9.58. 
5 Found :C, 65.96; H, 5.93; N, 9.52. 

5 tffr&4&4 5©«it) 
4-7MD-l-t7f-h'J;V (1 0 0 mg) , (2 R) -2- (* h^v-^ 
?-)V) tfDUi>> (2 0 0 mg) , SmpWJ* (8 7 mg) , SM^WX^aM 1 ^ 
. H (2.6 mL) (DU^m^i OO'CTl 6^1M^bVco »fc##&£j64&&2K ' 

mmistio mm^mm^Mzmm. 4N-s»/i»if;i««[ <o. 3 mD 

&ftI*.*ttttliU AW>:ttX^=l : 1 «fc ^Utel/T, 4- [ (2J?) 

- 2 - (^ h^v^^;v) tf a u 1 — i)V\ - 1 -1-7 h- h UJUfifttt ( 6 

15 3 mg) *mfc (fli^4 5) . 
dip 8 8-8 9t. 

[a] D =- 1 3 6. 6° (c=0. 6 9 6, MeOH). 

1 H-NMR (2 0 0 MHz, DMS0-tf 6 ) 6 : 1 . 6 5-2 . 0 5 (3 H, m), 2.1 2-2. 3 4 
(1 H, m), 3. 1 5 (3H, s), 3. 2 0-3. 4 6 (2 H, m), 3. 9 3-4. 0 5 (1 H, m), 
20 4. 1 5-4. 3 6 (1 H, m), 7.0 6(1 H, d, 7=8. 4 Hz), 7. 5 0-7. 7 6 (2 
H, m) , 7 . 9 0 ( 1 H, d, /= 8 . 4 Hz) , 8 . 0 0 ( 1 H, dd, /= 1 . 0 and 8 ..4 Hz) , 
8. 2 3 (1 H, d, 7=8. 4 Hz). 

IR (KBr) 2218, 1598, 1519, 1386, 773 cm" 1 
Anal. Calcd. for 

25 C 17 H 18 N 2 0-HC1-0. 1H 2 0: C, 6 7.0 3; H, 6.35; N, 9.20. 

Found : C, 66.97; H, 6.35 ;N, 9.05. 
HB0H4 6 (ft;^3 4 6<Di3S£) 

4-7Jl/tn-l-t7^h'J;KlOO mg),L-7DiJ>7$H(2 0 0 mg), 
£*m#U>7A (8 7 mg) > ^*«/*;i/*=^>F (2.0 mL) <DM&®*1 0 0<C 
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77>f- (^1f> : mWt^)V= 1 :' 2) ^1r> : iiX^V= 1 : 

2<kOMfl2bT, 1- (4-^7;-l-t7^W -L-7"D'J>7$H (1 

5 0 1 mg) *mtc (fbfr.^4 6) 0 
mp 177-178 1:. 

. [a], =;+2 18.7' (c= 0 . 6 0 8 , Me.OH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1. 8 0-2. 3 0 (3 H, m), 2. 3 0-2. 7 2 
(1 H, i), 3. 2 8-3. 4 6 (1 H, m), 4. 1 0-4. 3 0 (1 H, m), 4.3 8(11 
10 t, . 7=8.0 Hz), 5.3 2(1H, brs), 6.3 9(1H, brs), 6 . 9 7 ( 1 H, d, /= 
8.0 Hz), 7. 5 2-7. 7 5 (2 H, m), 7.7 8(1 H, d, 7=8. 0 Hz), 8. 1 8- 

8 . 3 2 ( 2 H, m) . 

IR (KBr) 2210, 1691, 1323 cm" 1 

Anal. Calcd. for C 16 H 15 N 3 0: C, 7 2.4 3; H, 5.70; N, 15.84. 
15 Found : C, 72.25; H, 5.52; N, 15.68. 

mmm 4 7 ut&w 4 7 vrnt) 

4-7)VHrU-l-j-7 h-hU;i/ (10 0 mg) , 2 -*?-)V\Zu U z?> (1 5 
0 mg) , WmtlWI* (8 7 mg) , S^^VTJl'^v' H (2.0 mL) <DM&m 

ft l.o ott-i 5B#r^^ufco ^Mfc^^sraftTKica^ 
20 ffiufc. ^tii^ft7Km#u si^bfc, #e>nfe^atft->u*^;p*^A 

^P7h^77>f-T (^it>:^mx^;i/=8 : 1) T«m§&Vfe 0 3SfiftIf^ 
x^;w;:i&$u 4N-^m/S^i?x^;p« (0. 3 mL) ftin^.«^@LT, 
»7 : &;V777s^bT4- (2 -^)V\f. DU> ? >- 1 -<;!/) - 1 h 
Xh'JMti (15 0 mg) ft#fc «b-&%4 7) o 
25 1 H-NMR ( 2 0 0 MHz, DMSO-tfg) 6 : 1 . 1 3 ( 3 H, d, 7= 5 . 8 Hz), 1.5 8-2. 
10(3H, m), 2.2 0-2.40 (1 1 m), 3 . 2 0- 3 . 6 0 ( 1 H, m) , 3.9 5- 
4. 2 0 (2 H, m), 6. 9 2 (1 H, d, 7=8. 4 Hz), 7 . 4 9-7 . 7 6 (2 H, m), 7. 

9 0QH, d, 7=8. 4 Hz), 7 . 9 9 ( 1 H, d, 7=8. 4 Hz), 8.25(1H, d, 7= 
8. 4 Hz). 
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IR (KBr) 2209, 1566, 1515, 1328, 764 cnf 1 

mnm 4 8 at^m 4 8 <dm&) 

4_ 7 ;^ D _ 1 -t7l.-l.ij;V (4 0 0 mg) , 2 -^)V\f.U U Vs (4 1 
0 mg) , mtttlWh* (3 5 0 mg) , *? *?-)V7>)Vtt*s Y (8.0 mL) (DUG 

5 ®* i o o 5 Btp^^bfc. »fc«tfa&EJS*&&7Rfc&ff, ^mx^;i/Ti* 

^n7h^77^-t (^1t> : BrafeX^;i/= 8 : 1) 4- (2-* 

^;Hf DU^>- 1 — OV) - 1 hXhU;l/ (5 16 mg) (fl5"a<BJ 

48). ' " . 

10 X H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1. 1 8 (3 H, d, J=5. 8 Hz), 1. 6 0-2. 
15 (3H, m), 2.2 0-2.4 0 (1 H, m), 3.2 5-3.4 0 (1 H, m), 3.9 
0-4. 15 (2 H, m), 6.8 2 (1 H, d, J=8. 0 Hz), 7.4 0-7. 7 0 (2 H, 
m) 7.7 6(1H, d, J=8. 0 Hz), 8 . 1 5 - 8 . 2 5 ( 2 H, m). 
IR (KBr) 2209, 1565, 15 1 4, 1327, 763 cm" 1 

15 $%0S4 9 tffr&4&4 9©SBS) 

4 _ 7;W 0-l-t7h-h l j;i' (10 0 mg) , JV-^^;i/-JV-fcfD'J> ? > 

_ 3 _^j| /7 th75H (2 4 9 mg) ; ^m^'J^A (8 7 mg) , 

#=^>K (2.0 mL) (DM&W&l 0 O'CTl 5P5IHJ»#b&. &M\Ztfi%\WifcJfo 

20 6hfc»*ft ->U O"? h - (^*> : l»X^= 1 : 
2) tilb> : MfcX9\>I/= 1 : l<fcO«SSftbT> AT- [1- (4- 

->r/- 1 -^-75=-;w Hnu^>-3 — r;w -jv-^jvx-febx^ f (13 

0 mg) «b^4 9) o 

mp 144-145 1:. 
25 1 H-NMR (2 0 0 MHz, CDCl 3 ) 5 : 2. 00-2. 40(2 H, m), 2.15(2. 1 H, 
s), 2. 2 0 (0. 9 H, s), 3. 0 3 (0. 9 H, s), 3. 0 8 (2. 1 H, s) , 3.4 0- 
3.7 8 (4H, m), 4. 5 2-4. 6 2 (0 . 3 H, m), 5 . 2 8-5 . 5 0 (0 . 7 H, m), 6. 
8 0(0.7H, d, 7=8. 4 Hz), 6. 8 4 (0. 3 H, d, 7=8. 4 Hz), 7.4 5-7.7 
0(2 H, m), 7.7 7 (0. 7 H, 7=8. 4 Hz), 7. 7 9(0. 3 H, d, 7=8. 4 Hz), 8. 
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1 2 (2 H, d, 7=8. 4 Hz). 

IR (KBr) 2199, 1655, 1565 cm" 1 

Anal. Calcd. for C 18 H 19 N 3 0: C, 7 3.6 9 ; H, 6.5 3 ; N, 14.3 2. 

Found :C, 73.48; H, 6.56; N, 14.12. 

5 mm 5 o ut&m 5 0 ©sas) 

4-7;i/tD-l-t7h-bU^ (100 mg) > tfa U V>— 3 — S 
-JVmmU (2 4 0 mg) , ^itfJU^A (3 3 0 mg) . ^*5P;V7UW}^> H 

(2.o mD (onisw* i o otT3iWife. mm^m'te^m**^ 

10 *^)*>f)V*zr2±2uyY>f?7J~ ('v*tJ-> : WBfeX^;U= 1 : 1) T*f§i 
bfc. SSSfftXfJWCiiS, 4N-It/»KXfMf (0. 3 mL) £J0 
^iiSiUT, 4- [3- (tFn^>^fJW lfn'Jy>-l-^^] -l- 
?-7h~hV)mWli& (15 3 mg) ^SliT^V^ t UT#fe (fc£#> 5 

0) o 

15 1 H-NMR (2 0 0 MHz, CDC1. 3 + CD 3 0D + D 2 0) 6:1.7 5-2.0 0 (1 H, m), 2. 
0 5-2.3 8(11 m), 2 . 4 5-2 . 8 0 ( 1 H, m), 3 . 4 0- 3 . 9 0 (6 H, m), 6. 
8K1H, d, 7=8. 4 Hz), 7 . 4 0-7 . 8 0 (3 H, m), 8.14(1H, d, 7=8. 
4 Hz), 8.2 9(1 H, d, 7=8. 4 Hz). 
IR (KBr) 2 2 0 5, 1 5 6 1 cm" 1 

20 mmm 5 1 ot^m 5 1 ©ssBt) 

4 _ (3 _ (fcFD^v-^;!/) HD>J^>-1- -l-t7h-h'JM 
mm (8 5 mg) £ ^J-'7^fWA75 H (2.0 mL) TK^b^- h 

U«7£(6 0%?ftffi> 2 8 mg)^^T»JnA., lfltrajl^bfco cfc5<ffc* 
(0. 1 mL) &an*.fc«, MTfcT2PSI«HJt#Ufc. SJfc«l**K:S^ 

iJ»*7A^n?h^77^- (A+t>:»X^=l : 2) Ttt«U 
4 _ [ 3 _(^ h^fMbfnUS?>- 1 — OKI - 1 -^"7 hXh'JJK7 7 
mg) Sr#fe (<b^ 5 1). 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 7 0-1.9 6 (1 H, m), 2. 0 6-2. 3 0 
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(1 H, m), 3.3 9 (3 H, s), 3.4 2-3. 7 8 (6 H, m), 6.7 2(1 H, d, 7= 
8. 2 Hz), 7. 4 0-7. 6 8 (2 H, m), 7. 7 3(1 H, d, 7=8. 2 Hz), 8.12- 
8 . 3 0 ( 2 H, m) . 

IR (KBr) 2 2 0 6, 1 5 6 9 cm -1 

5 mmm 5 2 i&&m 5 2 num.) 

4-7MD-l-t7h-hUJKlOO mg) , ->X~ ( 5 -^)V\du U 5» 

-3— ow**/— ;w j»Jt[ (220 mg) , ^tju^a (3 30 mg) , 

^;i/7JW^>K (2. 0 mL) > (DM&tk* 1 0 0^T3^teUfc. ^M£#r£! 

ms^^7K^a^\ w^x^T^ffibfco i*ffi^^7XT?fe#b, .iafe, mmv 
- (tKD+>'^f;i/) -2-^^;i/tfou> 5 >- 1— r;w -i-t7h-hu 

;K13 9 mg) 0fb^5 2) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1. 2 5 (3 H, d, 7=6. 2 Hz), 1. 4 0-1. 
7 0(1 H, m) , 2. 28-2. 58(2 H, m), 3. 30-3.45(1 H, m), 3.62- 
15 4.2 0 (4 H, ra), 6.8 5 (1 H, d, 7=8. 4 Hz), 7.4 4-7. 6 8 (2 H, m), 7. 

7 7(1H, d, 7=8. 4 Hz), 8.18C2H, t, 7=8. 4 Hz). 
IR (KBr) 2 2 0 9; 1 5 6 6, 1 5 1 4, 1 3 2 7 cm" 1 

mnm 5 3 5 3 (Dm.it) 

4 _ 7j ^n-i->7hzb'j;Kioo mg) , h^>*-(5-^;Hf OU 
20 ^>-3-<Jl»^^7-;V MS (2 2 0 mg) , Dim^U^A (3 3 0 mg) > 
Vt^WbttSs* (2.0 mL) (DM&M&l 0 0 C CT 3 Rf^jf^Ufc. Sfit 

^^sjiS^^TK^a^ @^mx^;i/Ti*ttibfe. &ffl?&£7jomstu tag, a 
-4- [4- (kHa^^^?;w -2->5 l ;vtrau> ? >-i — r;w -1-^- 

25 T'h-hU;!/ (14 8 mg) (^tl5 3) <> 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1. 1 0 (3 H, d, 7= 5 . 8 Hz), 1.18-1. 
9 9 (1 H, m), 2. 1 0-2. 3 0 (1 H, m), 2.4 0-2. 7 0 (1 H, m), 3. 1 0- 
3.2 0(1 H, m), 3. 4 0-3. 7 0 (2 H, m), 4. 0 0-4. 2 0 (2 H, m), 6. 

8 6(1H, d, 7=8.0 Hz), 7 . 4 8-7 . 7 0 (2 H, m), 7. 7 6(1 H, d, 7=8. 
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0 Hz), 8. 1 2-8. 2 4 (2 H, m). 

IR (KBr) 2210, 1566, 151 4, 1327 cm" 1 

mrnm 5 4 ut&w 5 4 <onm) 

[4- (tHP^fjW -2--^^;utfau S?>- 1— -OH -1 . 
5 -t7h-h'J;V (12 0 rag) , $ ^ilf-^?MM75H (3.0 mL) 

mm, 7K^b^-hu^A(6 o%?a^ 35 mg^^r^*., r^m^b^o 

^Ste*^ (0. 2 mL) &mtt'&. '^mTi'Tl 5Btf B 1^bfCo 

v'U 7^ D7> ^7 7 V ->X-4- [4- (*b 

io ^->^^;w-2-^^;vtfciu> ? >- 1 -- r;n- 1 h-HJ;K7 8 mg) 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 3 6 ( 3 H, d, /= 6 . 2 Hz), 1.60-1. 

8 2(1H, m), 2. 4 4-2. 7 6 (2 H, m), 3. 4 4-3. 7 8 (3 H, m), 3.5 6(3 
H, s), 4. 0.1 (1 H, t, 7=8. 8 Hz), 4. 1 0-4. 3 4 ( 1 H, m), 7.0 1(1 H, 

15 d, 7=8. 4 Hz), 7. 6 0-7. 8 6 (2 H, m), 7 . 9 4 (1H, d, 7= 8 . 0 Hz) , 8.2 
8-8. 4 2 (2 H, m). 

IR (KBr) 2 2 1 0, 1 5 6 7, 1 5 14, 1 3 3 0 cm" 1 

mmm 5 5 (its® 5 5 num.) 

h?>*-4- [4- (kFD^i'^^) - 2-^;nf du>?>- 1 --on 

20 -l-t7h^hU;V (12 9 mg) $ #J-^WM7$H (3.0 mL) 

izmm. *m^hu^A(6 o%«, 32 mg) ^^n?}^ l^^bfeo 

£5^^ (0. 2 mL) Srin^fc^ SMTfcTl 5mmWfrVfr. Rfc®)* 

rcm^zyv^^jv^^A^o^h^^y^--vnmi^. h^>x-4-[4-(* 

25 h^^JV) -2-^5 L ;i/tfoU> ? >- 1 — f;W -l-^h-b'JJKlO 

0 mg) 5 5)o ■ 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1 . 1 2 ( 3 H, d, 7= 5 . 8 Hz) , 1.80-1. 

9 7(1 H,m), 2. 0 8-2. 2 2 (1 H, m), 2 . 5 5-2 . 7 5 ( 1 H, m), 3.0 3- 
3.40(3 H, m), 3 . 2 9 ( 3 H, s) , 4.00-4. 20(2 H, m), 6 . 8 6 ( 1 H, d, 
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7=8.6 Hz), 7.4 2-7. 6 4(2 H, m), 7.7 7(1H, d, 7=8.0 Hz), 8.12 
-8. 2 4 (2 H, m). 

IR (KBr) 22 1 1, 1566, 1515, 1332 cnf 1 

MffiM 5 6 UKfrm 5 6 amm.) 
5 4-7;i/tP-l-t7h^h'J;V (2 0 0 mg) , 3- (t:FO^^f;W - 
3-*?-)WWi?> (3 0 1 mg) , ^TJ'J^A (3 2 2 mg) , v^^VTJl' 
t}n^~>H (2. 5 mL) (Dm&yo&l 0 0t:T3P#M^#bfc<> ^M£&:$mJxJ» 

nfc»**^U*-#;V*>A^ Dtt^57-f-T?«8U 4 - [ (3 - 1 HD* 
10 ~>^^;U) -3-^- J - K^U^]- l-^h^hU^ ■(2 6 4 mg) 
(fli^«5 6) o 

1 H-NMR (3 0 0 MHz, CDC1 3 ) d : 1.13 ( 3 H, s) , 1 . 4 0-1. 48 (1 H, m), 
1.6 3-2.04 (4 H, m), 2.86-3.20 (4 H, m), 3.63-3.76 (2 
H, m), 7.0 3 (1 H, d, 7=8. 1 Hz), 7. 5 4-7. 6 7 (2 H, m), 7. 8 1 (1 
15 H, d, 7=8. 1 Hz), 8. 1 7-8. 2 2 (2 H, m). 
IR (KBr) 2 2 1 6 , 1 5 7 2 cm" 1 

mmm 5 7 ut&m 5 7 omm 

(1.0 mL) 4 - [ ( 3 - 1 H U**s*9>)V) -3-pWV 

20 - 1 - K^U -raM - 1 - 17 h U^( 1 0 0 mg)&mX,l OfrmWlsTco 

svfc*^ (6 6 mi) 4o»iL Rj&m&Mz&.'g* wm 

yM7A^aTh^77^-TiiU 4-[ (3-^h^r->^^;i/) -3-^ 
! -tf^U^^W- 1 -^"7 hVMl 0 0 mg^^fcOffc-g^S 7)o 
25 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.14 (3 H, s) , 1.37-1.45 ( 1 H, m) , 
1.6 2-1.7 0 (1 H, m), 1.84-1.94 (2 H, m), 2.7 8-2.8 2 (1 
H, m), 3. 0 4-3. 14 (3 H, m), 3.3 1 (1 H, d, 7=9. 0 Hz), 3.3 7 (3 
H, s), 3.4 8 (1 H, d, 7=9. 0 Hz), 7.0 2 (1 H, d, 7=7. 8 Hz),. 7. 5 
7 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 1 . 5 Hz) , 7.64 ( 1 H, ddd, 7= 8 . 4, 6 . 
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9 and 1. 5 Hz), 7.8 0 (1 H, d, /=7. 8 Hz), 8. 1 6-8. 1.9 (1 H, m), 

8. 2 1-8. 2 4 (1 H, m). 

IR (KBr) 2934, 2216, 1574 cm -1 

mum 5 8 ak&M 5 8 (Dmm) 

.5 4-7;i/tD-l-t7h^hUJKl50 mg), 3, 5->?^^tf^U^>(l 
9 8 mgK 0^#U^A (3 6 2 ig) , v^^X;^^ F (2. 0 mL) 

• '&*D^^9:7>r-T««U 4- (3, 5— ^^^U-l'-^U'^^W - 

10 l-t7h-h'j;l/ (2 2 3 mg) $#fc: (ft^5 8) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 0. 7 2-0. 8 4 (1 H, m), 0.9 5 (6 H, d, 
7=6. 6 Hz), 1. 9 1-2. 12 (3 H, m), 2.3 2 (2 H, t, 7= 1 1 . 4 Hz), 3. 
3 9-3.4 4 (2 H, m), 6.9 8 (1 H, d, 7=7. 8 Hz), 7.5 5 (1 H, ddd, 7= 
8. 4, 6.6 and 1. 5 Hz), 7. 6 3' (1 H, ddd, 7=8. 4, 6. 6 and 1. 5 Hz), 

15 7 8 0 (1 H, d, 7=7. 8 Hz), 8. 1 1-8. 14 (1 H, m), 8. 1 6-8. 1 9 (1 
H, m). 

IR (KBr) 2953, 2216, 1574 cm" 1 

mmm 5 9 ut&m 5 9 omm.) 

tf □ U z?> ( 1 6 fit) > it^7'79A (1.9 mg) , rac- 2 , 2 " - If X (i? 
20 7i-W7^) - 1, 1 ' (1 5 mg) , HJ >7A /-:7>3r 
(2 2 mg) , b;l/X> (1.5 mL) <DU^^Z4 - zs7 S ~ 5 , 6,7,8-f 
h7kFD-l-t7^ h U 7MP ^ ^ >X;V*t- h (5 0 mg) hh 

)V2L> ( 0. 5 mL) <£>2S"&#>£8 COT 5 0#T#n*.fco 1 ^Pal^^iS-Kl^ 

25 ^aS^^UTJy^^A^a^h^^^^-TMMb, 4- (l-tfDU^n^) 
- 5, 6, 7, 8-rh7tFD- 1 -jr7&V>t>)\s°#-YV)V (1 2 mg) 
(fcfr#>5 9) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.66-1.75 (2 H, m), 1.78-1.8 
7 (2 H, m), 1.9 2-1.9 6 (4 H, m), 2.61 (2 H, t, 7=6. 6 Hz), 2. 
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9 5 (2H, t, 7=6.6 Hz), 3.2 5-3.2 9 (4 H, m), 6.6 5 ( 1 H, d, /= 
8.4 Hz), 7.3 3 (1H, d, 7=8.4 Hz). 
IR (KBr) 2938, 2209,. 1588 cm -1 

mmm 6 o ut&m 6 o amm.) 

5 fcWJ$?> (3 9 fit) s Wmn^WK (3. 7 mg) > rac-2, 2 ' -k'X (S? . 

7inMX7^) -1,1' -If^-^^V (3 3 mg) , ^HJ^A t-7h*r 
. i^H (4 4 mg) , W!/X> (3. 0 mL) O^Wl4-.^7y-5, 6, 7, 8— T" 
h7k Hn - 1 - t7^PwJl/KU 7MD^^>^M^ — h (1 0 0 mg) £ 
KH/X> (1. 0 mL) O'er 5 O^TiD^fco "2 RpMS^»fifcJ l ?i : 

Tcmfe* *s U * yjl/* 7^P7h^77^ -TiftM b , 4 - ( 1 - tf ^ U v'x;!/) . 
- 5, 6, 7, 8-jh7t FD- 1 -j-y?U>%)l>'$—bV)\' (5.0 mg) 
Tc m&WG 0). . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.5 6-1.63 (2 H, m) , 1.67-1.7 
15 7 (6 H, m), 1.81-1.89 (2 H, m), 2.67 (2 H, t, 7=6. 0 Hz), 2. 
84-2.87 (4H, m), 2.9 6 (2 H, t, 7=6.0 Hz), 6.8 3 (1H, d, 7= 
8.4 Hz), 7:4 1 (1 H, d, 7=8. 4 Hz). 
IR (KBr) 2934, 2220, 1587 cm" 1 

20 4- (3-^V-l-tfnU^-JW -l-t7h^h'J;V (15 9 ng) , t 

k d^v-;vt^ >mmm (70.1 ig), mmi- h u #a (99.4 mg) , x^ y 

— ;i/ (4. 0 mL) > 7K (2. 0 mL) ©S^^MTl. 5 Bf BIMl#Lfco Kf» 
&»»U ^^mx^;W^7K^@3UfCo ^SSr^7KT^#b, it 

25 S&&4- [3- (kFD^H$;) -l-t7h-hU 
;K7 6,5 mg) M6 1) *5J:^R f <it/iN^e>^^4- [3- (th'D^> 

5 /) - 1 -fcrpu^x;!/! - 1 -j-y h-hu^ (20.4 mg) ut&yoe 2) 

-fk-&#J 6 1 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 2. 9 4 (2 H, t, 7=6. 9 Hz), 3.5 7 (2 

H, t, /=6. 9 Hz), 4. 0 3 (2 H, s), 7.0 0 (1 H, d, 7=8. 1 Hz), 7. 3 

7 ( 1 H, br. s), 7.58 ( 1 H, ddd, /= 8 . 4 , 6.9 and 1 . 5 Hz) , 7.67 (1 

H, ddd, /= 8 . 4 , 6.9 and 1 . 5 Hz) , 7.82 ( 1 H, d, /= 8 . 1 Hz) , 8.1 
5 7-8. 2 3 (2 H, m). 

IR (KBr) 2 2 1 6, 1 5 7 2 cm' 1 

it-sms 2 

^H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2. 8 6-2. 9 0 (2 H, m), 3. 5 7 (2 H, t, 
7=6. 9 Hz), 4.2 2 (2 H, s), 7.0 1 (1 H, d, 7=8.1 Hz), 7.2 3 (1 
10 H, br.s), 7. 5 8 (1 H, ddd, 7=8. 4, 6.9 and 1 . 5 Hz), 7.6 7 (1 H, ddd, 
7=8. 4, 6.9 and 1. 5 Hz), 7. 8 2 (1 H, d, 7=8. 1 Hz), 8.17-8.2 
3 (2 H, m). 

IR (KBr) 2 2 1 5,1 5 7 2 cm" 1 

mmm 6 2 6 3 num.) 

15 fc!D>J^> (3 1 nl) , WM/^WA (3. 5 mg) > rac-2,2' (S> 
7 x.~)Vik7,7 4 S) -1,1' -\f.^y^)V (29 Bg) , ^ h U t~7h* 
->H (4 2 mg) , Hl/X> (1.5 mL) <DM&W)\Z 7 ->77 - 2 , 2 -*J*^)V 
-2,3 -S?t Ha- 1 -^>V^^>-4— r;H-U 7)V*u*#>X)\,7Ssj— 
b (10.0 mg) £ h;i/X> (0.8 mL) (DM^^ 8 0 3 0 #Tin*.fco 1 . 

20 5P#p^^^.M^^b, Mz&^td. mn^jiT*mmv, t&mm&*m. n 

2 -^^^-4- (1 -IfaU^n;!/) -2,3-^bFa-l-^>y77> 
-7-^M-h'JJl/ (3 0 mg) (fb^6 3) » 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6:1.49 ( 6 H, s) , 1.93-1.98 (4 H, m) , 
25 3.2 7 (2 H, s), 3.4 5-3.4 9 (4 H, m), 6.03 (1 H, d, 7=8. 7 Hz), 
7.13 (1 H, d, 7=8. 7 Hz). 
IR (KBr) 2 2 0 1 , 1 6 1 3 cm" 1 
MffiM6 3 (1k£?®Q 4<Dmffi 

4-y77-l-t7^n>t (7 6 0 mg) , h'J7;i/tn^^>XM>^ 
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2-^^;l/-3-^V->^D^>^-l-X>-l— f;i/ (9 4 0 mg) Wfh^^Xh'J 
y x.ZL)V^7.y ^ > (9 0 mg) (2 4 iL) Rtf2 AT-^m^ h U * . 

.3-t^V^D^>^-l-X>-l-r;i/)-l-t7h^hUJl/ (6 2 2 mg) 
mi) 1 6 3 - 1 6 513. 

. * H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 5 9 ( 3 H, dd,. /= 1 . 8 Hz and 2 . 2 Hz) , 
10 2.65-2.75 (2 H, m) , 2.90-3.01 ( 2 H, m) , 7.40 ( 1 H, d, /= 
7.4 Hz), 7.6 0-7.9 5 (3 H, m), 7.9 9 (1 H, d, 7=7. 4 Hz), 8. 
3 0-8.40 (1 H, i). 
IR (KBr) 2223, 1689, 1644 cm" 1 
Anal. Calcd. for 

15 C 17 H 13 N0'0. 1 H 2 0 : C, 8 1.97; H, 5.33 ; N, 5 . 62. 

Found :C, 81.99; H, 5.33; N, 5.49. 
U1«J6 4 0ffr&*j6 5©SB6) 

4-(2-^^;w-3-^v>'^d^>^-i-x>-i— ov)-i-7-y hnhu;Ki 

2 5 mg) Z^JlYJlu-fr ( 5 mL) \zmM^ Jjc^flsS'JSlW* h U ^ A (50 mg) 

20 ^tw^mrizi 54MRH»ufc. Kjfc«&fc2K£&£f, smx^;i/-e»mufco ft 

^:7-f--T*l«U 4-(3-t K D^>^ - 1 -I>- 1 - T 

M-l-l-y h~bU;U (6 3 mg) (-fb-8-% 6 5 ) ' . 
mp 113-11 4t:. 
25 1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1. 53-1. 65(3 H, m), 1.80-2.0 

5 ( 2 H, m) , 2.45-2.98 ( 3 H, m) , 4.85-5.05 (1 H, m), 7.3 

3 (1 H, d, 7=7. 6 Hz), 7.55-7.76 (2 H, m), 7.85-7.96 (2 
H, m) , 8.2 2-8.3 5 (1 H, m). 

IR (KBr) 3 5 0 5, 2 2 2 2 cm" 1 
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Anal. Calcd. for C 17 H 15 N0 : C, 8 1.90; H, 6.06 ; N, 5. 6 2. 

Found : C, 8 1.84; H, 6.25; N, 5.40. 

mmm 6 5 m&m 6 6 <dw&) 

4-(3-fc Yu^riy-2-^)Vz/^U^>'5'-l-^->-l-^ )V)-l--ry hxHJ 
5 ;K5 0 mg) *N,N-i?*?-)V*)\>&7^ Y (2 mL) fc*», ^TlC^bfeo 
OV>T, TKm^hU^A <6 0%tfitt. 1 5 mg) fcifo*, SSfcSiTeO. 5P# 
IH8fc#U&. OV*T, .kSftpWl/ ( 0. 1. mL )&tt\pLtcWi. SlTCl 6B#Pb1 

10 -(3-^ h^>'-2-^^;^>^o^>^-i-x>-i-'f ;w- 1-^-7 hnhu;Ki 

9 mg) tffr&*6 6) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 1. 5 0-1. 6 0 (3 H, s ), 1.19-2. 

10 (1 H, m), 2. 3 0 - 2. 5 0 (2 H, m), 3. 4.6 (3 H, m), 4. 4.0-4. 
6 0 (1 H, m), 7.3 2(1 H, d, 7=7. 2 Hz), 7.5 0-7.8 0 (2 H, m), 

15 7. 9 0 (2 H, d, 7=7. 2 Hz), 8.2 0-8.3 5 (1 H, m). 
IR (KBr) 2 2 2 2, 1 1 0 2 cm" 1 

mmm e 6 ot^m q i <Dm&) 

4- [4- (th'a^fJV) -l-tr^U^x;!/] - l-t7h^h'JJK8 

0 mg) h N, N- *J*^)Vt£)V2±7$. H ( 1 . 0 mL) b U »7 A ( 6 
20 0%m&* 2 8 mg)S^TinXfc, 2 0^im 3WfJK6 0 #1) * 

L, 4- [4- WhWfH') - l-t!^'J^x;V] -l-t7h-h'J;K7 
9 mg) «b^6 7) o 

25 ip 9 6-9 7 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.6 1-1.7 0 (2 H, m), 1.7 8-1. 9 
5 (3 H, m), 2.8 2 (2 H, td, 7=1 2.0 and 2. 1 Hz), 3.3 7 (2 H. d, 
7=6. 0 Hz), 3.4 0 (3 H, s), 3. 5 1-3. 5 5 (2 H, m), 7.0 1 ( 1 H, d, 

. 7=8. 1 Hz), 7.5 6 (1 H, ddd, 7=8. 4, 6.6 and 1.5 Hz), 7.6 5 (1 
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H, ddd, 7=8. 4, 6. 6 and 1. 5 Hz), 7.8 2 (1 H, d, 7=8. 1 Hz), 8. 1 
7-8. 2 1 (2 H, m). 
IR (KBr) 2 2 1 3, 1 5 7 0 cm" 1 

Anal. Calcd. for C 18 H 20 N 2 .0: C, 77.11; H, 7.19; N, 9.99. 
5 Found: C, 77.00; H, 7.11; N, 9.77. 

mmm 6 1 . <&&m 6 8 ©sd 

! _^ >i; ;p_ 5 _ t ^d^v'- 5 -/f 2 -tf^'J^y > (9 5 mg) 
h7kHD77> (2.5 mL) ©M^lCTfci^b'J AT )l (16 mg) 

ftMTSto*., 7 5icr5i*irt»ufc. aaifcawMfc * (i 6 mD ,25% 
10 tKWJ^aM (16 mi) . tK (4 8 susfcta*.* l^P^lt^bfeo 

0%/^S^AE£iH (5 0%t*, 9 2 mg) , 4 N Ig^ (0.12 mL) , J 

-)\, (1.4 mL) (DM&m&Tkmmwn.Tm.uxi 2mmWfc^fro n^W^&i 

15 4-y)V^U- 1 -±y hnhU;i/ (5 0 mg) > R^frU^A (12 0 mg) , V 
^)V7.)V^-y H (1.0 mL) (DUG®}* 1 0 O'CT 1 mfflWfrlstCo ^M\Z.lfc 

^E^^TK^a^ wm^frx&mvrz.o t&ftm&7kxm&i<* ^.m. mm 
vtco mzntcmn&i'V*¥)vx : 72>,?v^htf : 77-(~-xmm:V, 4- (3- 

kHP^>-3-/f;i'-l-tf^U^- ;V) -l-t7h-b"J^ (15 mg) 

20 £#fc (fl2«&%6 8) o 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6: 1.33 (3 H, s), 1.49-1.59 (1 H, m), 
1.78-1.89 (2 H, m), 2.0 5-2.22 (lH. m), 2.70-2.85 (2 
H, m), 3.0 2 (1 H, br.s), 3. 2 2-3. 2 6 (1 H, m), 3.4 0-3. 5 3 (1 
H, m), 7.0 5 (1 H, d,. 7=7. 8 Hz), 7. 6 0-7. 7 0 (2 H, m), 7.8 3 (1 

25 H, d, 7=7.8 Hz), 8.2 0-8.2 9 (2 H, m). 
IR (KBr) 2216, 1574 cm -1 

mmm q s 6 9 o^m.) 

4- (3-7S/-l-ED'J») - 1 —)-y h~ (12 0 mg) , b 

UX3MKra> (0.22 mL) > #;V-^^*;i/AT^ F (1-5 mL) <DU^ 
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^nfc^^'J ^J^W D-7 b ^77>f -TilL, [1- (4-v 
y y - l-^-y^)l) -3-t?aU^— JW >X;l/*>7^ F (9 3 mg) £ 
5 #fc (4b£#J6 9) o 
mp 1 2 8-129 *C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6:2.0 5-2. 16 (1 H, m), 2. 3 9-2. 5 
0 (1H, m), 3.0 3 (3H, s), 3.4 7-3.5 7 (2 H, m), 3.7 4-3. 8 4 
(2H, d), 4.17-4/2 9 (lH.m), 4.8 0 (lH. d, 7=7.8 Hz), 6. 7 
10 8 (1 H, d, 7=8. 4 Hz), 7.5 2 (1 H, ddd, 7=8. 4, 6. 9 and 1 . 2 Hz), 
7.64 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 1 . 2 Hz) , 7.75 (1 H, d, 7= 8 . 
4 Hz), 8.15-8.19 (2 H, m). 
IR (KBr) 2207, 1564, 1329, 1152 cm" 1 

Anal. Calcd. for C I6 H 17 N 3 0 2 S: C, 6 0. 9 3 ; H, 5.43; N, 13.32. 



mmm 6 9 ifc&m 7 0 num.) 

4:-7)\,itu-l hnhlUKl 0 0 mgK 1, 2, 3, 4-fh7bHn^ 
y^;ij>(150 mg) , U >7A ( 1 6 1 mg) , 5? H ( 1 . 

5 mL) (DM&W&l 0 0 , CT3TOii#bfe o ^M^^H^SrzKta^ 

U*yM7A^P7hif77^-T«8U 4- (3,4-^kHD-2 (1 H) 
— TV^/»Jx;V) - 1 -3~7 h^hU;i/ (140 mg) 0rt£-#!70) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.15 (2 H, t, 7=6. 0 Hz), 3.5 5 (2 
H, t, 7=6. 0 Hz), 4.3 9 (2 H, s), 7. 1 0-7. 14 (2 H, m), 7. 1 8- 
25 7. 2 6 (3 H, m), 7. 5 7 (1 H, ddd, 7=8. 1, 6.9 and 1.2 Hz), 7.6 

6 (1 H, ddd, 7=8. 1, 6. 9 and 1. 2 Hz), 7.8 4 (1 H, d, 7=7. 8 Hz), 
8. 2 0-8. 2 4 (2 H, m). 

IR (KBr) 2 2 1 6, 1 5 7 2 cm' 1 

mmm i o 7 1 ©«ss) 



15 



Found: C, 60.98; H, 5.57; N, 13.15. 
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4- [3- (t Fu*z/*^)V) - l-tf^U^x;!/] - 1 —3-7 h'JJl/ (1 
20 mg) , ^)V7,)V^)Vts)Vn^ym tert^)V (10 6 mg) , h'j7x 
rW77^> (14 2 mg) , tT^7kh*n77> (2.0 mL) 
V^;P#>m^X^;i/ (4 0 % Wl/X 0.25 mL) £ 0"CTilP^o 1 . 

«U [ [1- (4-y7;-l-7-7?J!/) -3-tWJ£?x;W (* 
3^7Jl^x;W) *;Wt$>Bfe./tf//^;W (19 5 mg) &fttt (^*7 1) . 
' mp 1 3 9-1 40 t). 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 0-1.3 6 (1 H, m), 1.51 (9 H, s), 

10 1.8 7-1.9 8 (3 H, m), 2.3 0-2.42 (1 H, m), 2.59 (1 H, t, 7= 
10.8 Hz), 2.77-2.84 (1 H, m), 3.28 (3 H, s), 3.39-3.50 
(2 H, m), 3. 60-3. 75 (2 H,m), 7.00 ( 1 H, d, /= 7 . 8 Hz) , 7.5 
5 (1 H, ddd, 7=8. 4, 6. 9 and 1. 5 Hz), 7.6 3 (1 H, ddd, 7=8. 4, 6. 
9 and 1. 5 Hz), 7.8 1 ( 1 H, d, 7=7 . 8 Hz), 8.10-8.19 (2 H, m). 

15 IR (KBr) 2215, 1726, 1 3 5 2 cm" 1 

Anal. Calcd. forC 2 3H 29 N 3 0 4 S:C, 62.28; H, 6.59; N, 9.47. 

Found: C, 62.06; H, 6.50; N, 9.33. 

mmmi 1 ut^mi 2 ©see) 

1- (4->77-l-t7fJW - 3 - tf^ U V~)V\ *^)V (*<?)V7>fUft— 
20 ;i/) il)W$^>M t.ert^J-)V (12 7 mg, ■hU7*tOffi| (0.4 mL) , 

nn^> (1.0 mL) Ol^^StTl . 5B*IWflB*bfc. E*S#£S>X3\n/ 

- [ [1- (4-5/77-1-^7^) - 3 - tWJ >>x;i/| *^>X 
M>75 H (8 6 mg) tft^ 7 2) „ 

25 1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.18-1.35 (1 H, m), 1.8 3-2. 0 
4 (3 H, m), 2. 0 9-2. 2 1 (1 H, m), 2.6 4 (1 H, t, 7=1 0. 2 Hz), 2. 
81-2.88 (1H, b), 2.9 5 (3 H, s), 3.10-3.24 (2 H, m), 3.3 

5- 3. 3 9 (1 H, m), 3.4 4-3. 5 2 (1 H, m), 4.4 5 (1 H, t, 7=6. 6 Hz), 
J. 0 1 (1 H, d, 7=7.8 Hz), 7.5 7 (1 H, ddd, 7=8.4, 6.9 and 1. 
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5 Hz), 7.6 5 (1 H, ddd, 7=8. 4, 6.9 and 1.5 Hz), 7.8 1 (1 H, d, 
7=7. 8 Hz), 8. 1 0-8. 13 (1 H, m), 8. 1 7-8. 19 (1 H, m). IR (KBr) 
2215, 1572, 13 16, 1154 cm" 1 

. mMM7 2 7 3 ©8Kt) 

5 7 _. >7 /_ i -^>>/^x>-4 — <;i/h'J y)\s#u*?>X)\'*i — Ml 5 
0 mg) £fcWJ$» (0.4 5 mL) ©S£4&§£ffiT2l$IRIJKJfcbfc. £J»£ 

•5^0Th^7^-TS»*U 4- (1-tf^U^nM -l-«^>*/f*7 
x*>-7-^;i/#XbU;i/ (3 5 mg) (IU^7 3)'. • 

10 mp 9 9-1 0 0 *C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.63-1.71 (2 H, m), 1.77-1.8 
4 (4 H, m), 3.2 0-3. 2 4 (4 H, m), 6 . 8 3 ( 1 H, d, /= 8 . 1 Hz), 7. 
4 0 (1 H, d, 7=5. 4 Hz), 7.4 8 (1 H, d, 7= 5 . 4 Hz), 7.5 9 (1H, d, 
7=8. 1 Hz). 

15 IR (KBr) 2938, 2213, 1568 cm" 1 

Anal. Calcd. for C 14 H 14 N 2 S: C, 69.39; H, 5.8 2; N, 11.56. 

Found: C, 69.27; H, 5.71; N, 11.40. 

mmm i 3 7 4 omm) 

4 - y) ^ u - 1 h- hU;V (10 0 mg) . "^3^5 F (150 ig) , 

20 Bsm^U^A (16 1 mg) , (1.5 mL) ©$g^#j£lO 

. zr^yj-xmrnis, i- (4-v'7y-i-t7f;w -3-tr^u^>#;i^ 

>f75h* (14 0 mg) <&&mi 4) „ 

25 mp 1 8 7-1 8 8 t). 

1 H-NMR (3 0 0 MHz, DMS0-</ 6 ) 6 : 1.5 1-1. 6 4 (1 H, m), 1.7 6-1. 
87 (2 H, m), 1.96-2.02 (1 H, m), 2.65-2.81 (2 H, m), 2.9 
0 (1 H, t, 7=1 1. 1 Hz), 3. 3 8-3.4 8 (2 H, m), 6.9 0 (1 H, br.s), 
7.17 ( 1 H, d, 7= 8 . 4 Hz), 7.40 ( 1 H, br. s) , 7.68 ( 1 H, ddd, 7= 
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8.1, 6.6 and 1 . 2 Hz) , 7.76 ( 1 H, ddd, /= 8 . 1 , 6.6 and 1 . 2 Hz) , 
8. 0 2-8. 0 7 (1 H, m), 8. 1 5-8. 17 (1H, m). 
IR (KBr) 3422, 2216, 1661 cm' 1 
Anal. Calcd. for 

5 C 17 H 17 N 3 0 • 0. 1 H 2 0: C, 72.63; H, 6.17; N, 14.95. 

Found: C, 72.56; H, 6.16; N, 14.64. 

1 , 2 -ttVV^yiM&M. (3 0 0 mg) , 2 - tert ^^Wf kj-2 
;i/T^/-l, S-^^V-^-tHn-l, 3, 2-^T'lf*X>'*U> (#U 
10 X^V->ffi^ ^J2. 2 mmol/g) ( 1 . 2 0 g) , U □ > ( 6 . 0 mL) <D 

M&mVtmn&mco*mK£4-7)\<*u-l-j-7h~hV)V(2 2 5 mgK 
»U^A (3 3 6 mg) , -J^)V7,)V^^ H (3.0 mL) ©jg^^lO 

7h^77^-«U 4- (1, 2-^ifv ? ^>-2—f ;!/) - 1 -iry Y 

(3 4 mg) £#7c (^^17 5) e 
mp 111-112 "C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.77-1.85 (2 H, m), 2.03-2.1 
20 0 (2 H, m), 3.3 2-3. 3 6 (2 H, m), 4.2 8 (2 H, t, 7=5. 4 Hz), 7. 
4 4 (1 H, d, 7=7. 8 Hz), 7.5 7 (1 H, ddd, 7=8 . 4, 6 . 9 and 1 . 5 Hz), 
7.6 5 (1 H, ddd, 7=8.4, 6.9 and 1. 5 Hz), 7.8 6 (1 H, d, 7=7. 
8 Hz), 8. 0 9-8. 12 ( 1 H, m), 8. 1 7-8. 2 0 (1 H, m) . 
IR (KBr) 2 2 2 0, 1 5 7 6 cm" 1 
25 Anal. Calcd. for 

C i5 H 14 N 2 0- 0. 2 H 2 0: C, 7 4. 4 8 ; H, 6 . 0 0 ; N, 11.58. 

Found: C, 74.69; H, 5.87; N, 11.45. 

mums (iter® 7 6©gsBt) 

4-y)V^U-l--^>V^y^>-7-t!)V^h^)V (3 4 9 mg) , 2- 
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*7)V\*W)&> (2 5 2 mg) , JjttA'J9/x (5 4 4 mg) > S^^XM** 
$/H (4. 0 mL) 0fl^*SlO OtTl^f«b&. *mfc?MJI«R««** 

jaa£s^u*w*9A^n-7h^7-f-*r?«SBiu 4- (2-^^-1 -t? 

5 nU») - l -^>m7x>- 7 -^Jfc h U;V (4 6 6 mg) 
tffr&<»7 6) . 

VH-NMR (3 0 0 MHz, CDC1 3 ) 6 ■: 1.2 6 (3 H, d, 7=6. 0 Hz), 1.7 0-1. 
8 1 (1 H, m), 1.8 6-2.3 0 (3 H, m), 3.6 4-3.7 1 (1 H, m), 3. 8 
6-3.9 4 (1 H, m), 4. 1 4-4. 2 3 (1H, m), 6. 5 0 (1 H, d, 7=8. 4 Hz), 
10 7. 3 3 (l i d, 7=6.0 Hz), 7.4 9 (1 H, d, 7=8.4 Hz), 7.6 3 (1 
H, d, 7=6. 0 Hz). 
IR (KBr) 2 2 0 5, 1 5 6 6 cm 1 

mnm 7 6 1 7 ©§es) 

1-1-7 bnbU;i/ (2 0 0 mg) , (4 - *^)V- 4 - fcWJ *? 
15 -)V) (2 4 2 mg) , 0«fc&U#A (3 3 2 mg) , 5?*3\0'X;l'*3r 

>>h* (3.0 mL) ©fi-&<»*l 0 0t:-e3NFram^bfc. ^MKUfrW^JS^** 

^^U*W7^avh^77^-T^IU 4- [4- (tHD^ 
_ 4 _^^;v_ 1 -kf^sU - 1 -1-7 hnh U;V (2 5 6 mg) £ 

20 #fe (flS-&*7 7) o 
mp 1 3 6-1 3 7 t:. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.10 (3 H, s), 1.48 (1 H, t, 7=6. 
0 Hz), 1.55-1.61 (2 H, m), 1.90 (2H, ddd, 7= 1 3 . 2 , 10.2 and 
4. 2 Hz), 3.0 4-3.12 (2 H, m), 3.24-3.31 (2 H, m), 3.53 (2 
25 H, d, 7=6. 0 Hz), 7.0 4 (1 H, d, 7=8. 1 Hz), 7. 5 7 (1 H, ddd, 7=8. 
1, 6. 9 and 1. 5 Hz), 7.6 5 (1 H, ddd, 7=8. 1, 6. 9 and 1. 5 Hz), 
7.8 3 (1 H, d, 7=8. 1 Hz), 8. 1 5-8. 2 1 (2 H, m). 
IR (KBr) 2 2 1 6, 1 5 7 4 cm -1 

Anal. Calcd. for C 18 H 20 N 2 0: C 7 7 . 1 1 ; H, 7.19; N, 9.99. 
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Found: C, 76.88; H, 7.12; N, 9.72. 

mmm 1 7 at&yo 7 8 vmm 

4-7)l#n- 1 -±y h~ hu;u (10 0 mg) , 4-tf^U> ? >x^y— )V (1 
5 1 mg) , ^m^U^A (16 1 mg) , ^fHM+yK (1.5 mL) (DM 

5 ^m* i o o < cT 3P#r I a^#Lfco mmz%tn&Ki&m&7k\zm€. inx^;^ 

A^nTh^77>f-TiIU 4 - [4 - - 1 - tf ^ 

U^-;i/] -l-t7hnhij;i/ (149 mg) (teti7 8) . 

mp 1 2 8-1 29 t . ' 

10 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.3 0 (1 H, t, 7=5. 1 Hz), 1. 5 9-1. 
73 ( 5 H, m), 1.9 0-1.9 4 ( 2 H, m) , 2.78-2.86 ( 2 H, m) , 3.4 
9-3.5 3 (2 H, m), 3. 7 7-3. 8 3 (2 H, m), 7. 0 1 (1 H, d, 7=8. 1 Hz), 
7.56 ( 1 H, ddd, 7= 8 . 4 , 6 . 9 and 1 . 5 Hz) , 7.65 ( 1 H, ddd, 7= 8 . 
4, 6. 9 and 1. 5 Hz), 7.8 2 ( 1 H, d, 7= 8 . 1 Hz) , 8.14-8.20 (2 

15 H, m). 

IR (KBr) 2 9 2 4, 2 2 1 6, 1 5 7 2 cm" 1 

Anal. Calcd. for C 1 8 H 20 N 2 0: C, 7 7. 1 1 ; H, 7. 1 9 ; N, 9.9 9. 

Found: C, 76.89; H, 7.03; N, 9.7 1 

mmm 7 8 ot^m 7 9 <Dmm 

20 4- [4- (2-bh , n^>i5 : ;W -l-fcWJv*— ;w -i-t7h-h'j;i/ 
(8 0 mg) i#J-^fMM7$H (1.0 mL) (DM^^K^fbrf- h U 
(6 0%$rt4, 3 4. 1 mg) ^SMTUP^ 2 0#it#bfco BVik*^)V (6 

25 -7h^^7^-T3it^b^ 4- [4- (2 h^>x^;W - 1 -t!^Ui?-;l/) 
-l-^-^h-hU;i/ (7 9 mg) '({b^7 9) . 

mp 9 5-9 6 *C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1 . 5 4-1. 6 9 (5 H, m), 1.8 8-1 . 9 

2 (2H, m), 2.7 7-2.8 5 (2 H, m), 3.3 7 (3 H, s), 3.4 8-3.5 2 
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(4 H, m), 7.0 0 (IB, d, 7=7. 8 Hz), 7.5 6 ( 1 H, ddd, 7=8. 1, 6. 
9 and 1.5 Hz) , 7.64 (1 H, ddd, 7= 8 . 1 , 6.9 and 1.5 Hz) , 7.8 
1 (1 H, d, 7=7. 8 Hz), 8.14-8.20 (2 H, m) . 
IR (KBr) 2 2 1 6, 1 5 7 4 cm" 1 
5 Anal. Calcd. f or C x g H 2 2 N 2 0: C, .7 7 . 5 2 ; H, 7 . 5 3 ; N, 9.52. 

Found: C, 77.37; H, 7.31; N, 9.40. 

mmm7 9 at^m s o ©§^t) 

2- (.1 -^>i>;i/-4-tf^U> ? — )V) -2-~3uKJ— )V (7 9 0 'mg) , 1 
• 0%/l7^AM (5 0 VgTfc. 7 2 0 ig) , )V (2 0 mL) <DU^ 

io £7Kiii#fflmT^?&T 1 6mmmi¥vrc 0 n^^A^m^^-< h^m^xm^ 

U t&S-frXffi&Vfro «^Sr?i^bTM^@#: (4 8 5 mg) £#fc„ #@ 
#(151 ng) , 4-7)Vjrn- 1 h^h'J^ (10 0 ng), U 

A (16 1 mg) , S^^TJl/sMr^F (1.5 mL) <Dm&%Q*l 0 O'CTSPf 

TttfiU 4- [4- (l-kHD^>-l-^WH^W - 1 -tr^us?-;v] 
-l-t7^b'j;V (150 mg) (ib:^80) o 

mp 1 3 3-1 34 t:. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : . 1 . 2 9 (6 H, s), 1.4 8-1. 5 9 (1 H, m), 
20 1.66-1.80 (2 H, m), 1.9 4-1.98 (2 H, m), 2.7 4-2.82 (2 
H, m), 3.5 8-3.6 2 (2 H, m), 7.00 ( 1 H, d, 7= 8 . 1 Hz), 7.56 (1 

H, ddd, 7=8. 4, 6. 9 and. 1. 5 Hz), 7.6 4 (1 H, ddd, 7=8. 4, 6. 9 and 

I. 5 Hz), 7.8 1 (1 H, d, 7=8. 1 Hz), 8.14-8.2 0 (2 H, m). 
IR (KBr) 2 2 1 6, 1 5 7 4 cm" 1 ' 

25 Anal. Calcd. for C 19 H 22 N 2 0: C, 7 7 . 5 2 ; H, 7.53; N, 9.52. 

Found: C, 77.31; H, 7.28; N, 9.2 4. 

mmm 8 o ut^m sl 82 <D$m) 

(2 lb- 2 -tf— )V- 1 -tfdU ^>#;i/#>®? tert?^)\, (70 mg) i4Nl 

itTkm-mm^jv d.o mu ©^^Ti.s^wtfc. Rmm* 
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-^-^b-hu;i/ (50 mg) > k»*u^a (i04mg), ^^vtjI/*^ 

H (1.0 mL) 1 OOlC-r 3 ^nj»bfc. Mfc?fc9H£]*Ji&«l&*Rfc 

5 U ^J^* 7A^D7hif7 7^ 4- [ (2 It) -2-tfx;P 

- 1 - k! D U v;— ;W - 1 -j-y hxMUl/ (36 mg) £#fco *it&W<D£l 

(2 5)-2-tfn;i/-l-tfn'J^>^;U^>^ /<?r/ 8 5 mg) £ 4 N 

^bzK*-W»X^;V.(l f 0 mL) ©fi^*l£&fi:C 1 . 5«HBi»bfc. KJ» 

l-^h-MUl/ (10 0 mg) , »U^A (2 4 2 mg) , z?*?-)V7.)V* 
*~>F (1.5 mL) <DM&®&1 0 0 , CT3^it#bfc„ *mfc3W»R^«* 

fcits^'J 5 o7 b i/77 - tisu, 4- c (2 ^ - 2 -if 

15 -jv-i-lfnU^W -l-t7h-hU;P (90 mg) £#fc 0 
'©ii#li$li2 2.7%e.e.^ofc. 

_hfB4- [ (2 A) -2-tfx;i/tfD'J^x;H -l-t7hXh'j;V (2 5 mg) 
£±134- [(2 4) -2-tfx;Vt!DUS?x;i/] - 1 -t7hXh'J^ (7 0 mg) 
CHIRALPAK AS (5 0 X 5 0 0 mm) &ffitr>Tft¥$HWfc:ttU 4- [ (2 

20 $ -2-tfx;w-i-t!nU^x;v] -i-t7hxh'j;p (ft^«8i) (4 

3 mg) *5J;tf4- [ (2 5) -2-k'^-l-eD'J»] 
h U ^ 0ffr&4& 8 2) ( 5 0 mg) £r#fc 0 
^£•#7 8 1 

[a] D =- 2 6 7. 0° (c= 0.2 9 5, MeOH) . 
25 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1 . 8 0 - 1 . 9 8 ( 2 H, m) , 2.0 2-2. 1 
0 (1 H, m), 2. 2 7-2. 3 5 (1 H, m), 3. 3 7-3.4 3 (1 H, m), 4. 0 5 
-4. 13 (1 H, m), 4. 3 2-4. 4 0 (1 H, m), 5.0 8 (1 H, dt, 7=1 0. 2 
and 1. 2 Hz), 5.2 3 (1 H, dt, 7=1 7.1 and 1 . 2 Hz), 5.7 0 (1 H, ddd, 
7=1 7. 1, 10.2 and 7. 2 Hz), 6.7 8 (1 H, d, 7=8. 4 Hz), 7.4 6 (1 
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H, ddd, 7=8.4, 6.9 and 1.2 Hz), 7.5 9 (1 H, ddd, 7=8.4, 6.9 and 

I. 2 Hz), 7.7 1 (1 H, d, 7=8. 4 Hz), 8. 1 3-8. 16 (1 H, m), 8. 2 
1-8. 2 4 (1 H, m). 

IR (KBr) 2 2 09, 1 5 6 6 cf l 
5 fc&m8 2 

[a] D =+2 6 7. 9° (c= 0.34 5, MeOH) . 

H-NMR (3 0 0 MHz, CDC1 3 ) « : 1.8 0-1. 9 8 (2 H, m), 2.0 2-2. 1 
0 (1H, m), 2.2 7-2.3 5 (1 H, m), 3.3 7-3.4 3 (1 H, in), 4.0 5 
-4.13 (1H, m), 4.3 2-4.40 "(1 H, m), 5.08 (1H, dt, 7=10.2 
10 and 1. 2 Hz), 5.2 3 ( 1 H, dt, 7= 1 7 . 1 and 1 . 2 Hz), 5.7 0 (1H, ddd, 
7=1 7. 1, 10.2 and 7. 2 Hz), 6.7 8 (1 H, d, 7=8 . 4 Hz), 7 . 4 6 (1 

H, ddd, 7=8.4, 6.9 and 1.2 Hz), 7.5 9 (1H, ddd, 7=8.4, 6.9 and 

I. 2 Hz), 7.7 1 (1 H, d, 7=8. 4 Hz), 8. 1 3-8. 16 (1 H, m), 8. 2 
1-8.2 4 (1H, m) . 

15 IR (KBr) 2 2 0 9, 1 5 6 6 cm' 1 

mmms 1 ut&ms 3, 8 4©sb) 

(2 j)-2-If;i/-l-b!nU^>^>K tert^)V (7 0 mg) i:4Nl 

ifrkm-wm^T-fr d.o mD ©n^s^Mti. 5^»i/^, ELfom* 

2 0 _-j-^|.-hU;V (5 0 mg) > ^m^U^A (10 4 mg) , zS^frX)]/**^ 

f (i. o mD ©i^io ox;x*3mmmftvrz e ^mz}%nw:^^^ 

i^>'J^;V*7A^n7b^77^-TilU 4- [ (2 & -2-x^;v 
- 1 - tfn U S>x;W - 1 -7"7 bx h U )V (33 mg) £#fco ©&ffc 
25 #ja*l48tt2 4. 4%e.e.T&ofco 

(2 J0-2-X^-l-t!DiJi?>^>t tert Z?^)V (13 0 mg) t4N 
^b7K^-Pmx^;i/ (1.5 mL) CDig^^MT 1 . 5B#r^#brco 

i-^bxhu^ (7 5tg)> ^tju^a (i 8 2 mg) , 
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yF (1.5 mD om&ib&i o ot:t3^rwtfe, mMztitm&Ki&VB&fr 

;v _ ! -tfnU^W -l-t7h- MUl' (85 mg) £#fco *ft*&4&©«E 
5 WIPtt2 1.0%e.e.T$ofc. 

±134-1(2^) -2-If;i/-l-IfOU^W -l-^hZhUJl' (8 
0 mg) <h_hfH4- [(2 tf) - 2 - Xf JP- 1 7 k!n "J i^zJV] - 1 - t7 h- 
KU ;P (1 9 mg) &&t>"&. CHIRALPAK AS ( 5 0 X 5 0 0 mm) &mi<*Tyt^frW\ 

jcftU 4 - c (2 5) - 2 -xsmw- 1 - tf n u 5?x;w -l-t7hXhij;V 

10 (fc£«3) (44 mg) :fe<fctf4- [ (2 tf) - 2 -X3M1/- 1 - tfn U >>X 
;W -i-t7hXh'j;V 8 4) (51 mg) 

ft^8 3 

[a] ,= -2 9 4,6° (c= 0.3 3 0, MeOH) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 0.90 ( 3 H, t, 7=7. 8 Hz), 1. 3 0-1. 

15 45 (1 H, m), 1.68-1.86 (3 H, m), 1.95-2.05 (1 H, m), 2.2 
6-2.3 4 (1H, m), 3.3 2-3.3 8 ( 1 H, m), 3.8 3-3.9 2 (1 H, m), 
3. 9 5-4. 0 3 (1 H, m), 6.7 9 (1 H, d, 7=8. 1 Hz), 7.4 5 (1 H, ddd, 
7= 8 . 4 , 6.9 and 1 . 2 Hz) , 7.59 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 1.2 
Hz), 7.7 3 (1 H, d, 7=8. 1 Hz), 8. 1 3-8. 1 8 (2 H, m). 

20 IR (KBr) 2963, 2209, 1564 cm' 1 
4b-£#j8 4 

[a] D =+ 2 9 4. 9° (c=0. 3 8 0, MeOH) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 0.9 0 (3 H, t, 7=7. 8 Hz), 1. 3 0-1. 
4 5 (1H, m), 1.6 8-1.8 6 (3 H, m), 1.9 5-2.0 5 (1 H, m), 2.2 
25 6-2. 3 4 (1 H, m), 3. 3 2-3. 3 8 (1 H, m), 3. 8 3-3. 9 2 ( 1 H, m), 
3. 9 5-4.0 3 (1 H, m), 6.7 9 (1 H, d, 7=8. 1 Hz), 7.4 5 (1 H, ddd, 
/=8.4, 6.9 and 1.2 Hz), 7.5 9 (1 H, ddd, 7=8.4, 6.9 and 1.2 
Hz), 7.7 3 (1 H, d, 7=8. 1 Hz), 8. 1 3-8. 18 (2 H, m). 
IR (KBr) 2963, 2209, 1564 cm" 1 
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(Co!] D =+3 2. 7° (c=2. 1 7, CHC 1 3 )) (1 2 5 0 mg) ^h^X> (2. 
0 mL) hV UW&L (4.0 mL) £ftiA^i&TK: 2 Bf P^jf 

5 JRJ^&»Ib160U 4-7Mn-l-f7h-b'JJK8 5 5 mg) , 

E88#U#A (2 8 0 0 mg) , v^^l/XJM^i' F (10.0 mL) SAO*. 1 0 
. 0^5. 5^^bfco MlC^Si, K^#JlC7K^a^> I^X^WTtttB 

D7h^7-f-T?»«tt, 4-[(2. j)-2-^^;V-l-^DU^-)H-l-^ 
10 ^hnhU;W (7 8 0 mg) (-fb^8 5) . 

[a] D =-2 4 4. 4° (c= 0.448, .MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1. 1 8 (3 H, d, 7= 5 . 8 Hz), 1.6 0-2. 
15 (3 H, m), 2.2 0-2, 4 0 (1 H, m), 3.25-3.40 (1 H, m), 3.9 
0-4.15 (2H, m), 6.8 2 (1 H, d, 7=8.0 Hz), 7.4 0-7.7 0 (2 H, 
15 b) 7. 76(1 H, d, 7=8.0 Hz), 8. 15-8. 25(2 H, b). 

mmm 8 3 ut&m 8 5, 8 6 <omm) 

4- (2-^?;v-i-t:Dij^v) - 1 --yy h~ h u;i/ (1.68 g) & 

CHIRALPAK AS (5 0X 5 0 0 mm) VVTft^fJfctf U 4- [ (2 5) -2- 
i -HD'J^H - 1 -j-y bnhU^ 0fb£^8 5) (8 0 4 mg) 
20 - 1(2 It) - 2-^^-1-tfDU^] ~ 1 h^hU;!/ tfb 

8 6) ( 8 0 5 mg) £#fc„ 

{b^i8 5 

mp 7 3-7 4 
[a] ,= -2 5 1.5° (c= 0. 4 7 0, MeOH) . 
25 NMR^HSS^J 8 1 %ZM<D4t£>M 8 5 (Dmt-WtVfc. 

IR (KBr) 2209, 1565, 1514, 1327, 763 cm' 1 
Anal. Calcd. f or C 1 6 H I6 N 2 : C, 8 1 . 3 2 ; H, 6.82; N, 11.85. 

Found: C, 8 1.3 5; H, 6.87; N, 11.84. 

>fb^8 6 1 
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[a] D =+2 5 7.7° (c= 0.410, MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 3 : 1.18 (3 H, d, /= 5 . 8 Hz) , 1.60-2. 
15 (3 H, m), 2.20-2.40 (1 H, id), 3.25-3.40 (1 H, m), 3.9 
0-4. 15 (2 H, m), 6.8 2 (1 H, d, /=8. 0 Hz), 7.4 0-7.7 0 (2 H, 
5 m) 7. 7 6(1 H, d, 7=8. 0 Hz), 8 . 1 5 - 8 . 2 5 ( 2 H, m). 
IR (KBr) 2 2 0 9, 1 5 6 5,. 1 5 1 4,1 3 2 7, 7.6 3 cm" 1 

mmm s 4 <&&m 8 7 omit) 

4-?)\,itU-l-~)-yh~YV)V (7 0mg) , 3- ( 4 - bWJ ' »» 

X^;i/ (9 1 mg) , (7 8 mg) , zt^^VXfrttz/Y (1. 0 mL) 

io <Dm&m* i o o <ct i *mmtmvr£o mm\zniM'&5LfoM*7k\z&€, 

ti^^u^Yif^y^-^mm^, 3- [1- u-^r/- 1 —ryj-M - 
4-tf^u^-;i/i mx?;v (110 mg) &ntc ut&ms 7) » 

up 1 06-1 0 7 t. 

15 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 8 (3 H, t, 7=7. 2 Hz), 1.54-1. 
62 (2H, m), 1.6 9-1.7 7 (2 H, m), 1.88-1.91 (2 H, m), 2.4 
1 (2 H, t, 7=7. 5 Hz), 2. 7 9 (2 H, t, 7=1 1. 1 Hz), 3.4 6-3. 5 2 
(2 H, m), 4. 1 6 (2 H, q, 7=7. 2 Hz), 6.9 9 (1 H, d, 7=7. 8 Hz), 7. 
5 5 (1H, ddd, 7=8.4, 6.9 and 1.5 Hz), 7.6 4 (1H, ddd, 7=8.4, 

20 6. 9 and 1. 5 Hz), 7.8 0 (1 H, d, 7=7. 8 Hz), 8. 1 2-8. 19 (2 H, 
m) . 

IR (KBr) 2216, 1732, 1574 cm" 1 

Anal. Calcd. for C 21 H 24 N 2 0 2 : C, 7 4. 9 7; H, 7.19; N, 8.33. 

Found: C, 7 4.7 1; H, 7.08; N, 7.99. 

25 mmm s 5 (it&w 8 8 <owm 

3 _ ( 4 _ t> ij jj - fixfJV (8 7 0 mg) trb7bHD77>( 1 0 mL) 

<Dm^^z7nm^j^o^7)v^zL^A (17 8 mg) zowisq^ 6mmm& 

Lfco * (0. 1 8 mL) , 2 5X*ftft*'JfA»«[ (0.18 mL) > 7X (0.5 

4 mL) ftJKfcJn*. 1 4B$raafc#bfc. **tt*-fe9-f hfcfflVvr«*«#«* 
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mffi\sT®M&mviwn (590 mg) zmc* *vsn (1 6 7 mg) , 4-?)v* 

D- 1 -±y h~hV)l (100 w), Ufcfc&UtfA (2 0 2 mg) , ^;*^;i/7. 
JkaMrS'K (1.0 mL) ©fi#«Sl 0 CCTSW^Uc, £fiK:?MiI&KJfc 

5 sn^asE*>"j*y;i/*7A^DTh^77>f-T?flisau 4- [4- (3-t 

FD^yaww -i-tr^u^x;v] - 1 — j~7 hxh y;w (105lg) S 

'#& Ofb^f 8 8) ...... 

mp 1 14-1 15t ■ 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.3 0 ( 1 H, t, 7=5. 4 Hz), 1. 4 3-1. 
10 5 4 (4 H, m), 1 . 5 7-1. 7 2 (3 H, m), 1.9 0-1.9 2 (2 H, m), 2.8 

0 (2 H, t, 7=1 1. 7 Hz), . 3. 4 9-3. 5 4 (2 H, m), 3.7 0 (2 H, td, 7= 
6.6 and 5 . 4 Hz) , 7.00 ( 1 H, d, 7= 8 . 1 Hz) , 7.56 ( 1 H, ddd, 7= 
8.4, 6.9 and 1. 5 Hz), 7.6 5 (1 H, ddd, 7=8. 4, 6.9 and 1 . 5 Hz), 
7.82 ( 1 H, d, 7= 8 . 1 Hz) , 8.14-8.20 (2 H, m) . 

15 IR (KBr) 2 9 3 2, 2 2 1 6, 1 5 7 2 cm' 1 

Anal. Calcd. for C 19 H 22 N 2 0: C, 7 5.9 2; H, 7.65; N, 8.85. 

Found: C, 75.79; H, 7.71; N, 8.69. 

mmm 8 6 s 9 vrnm) 

2,2, 2-hV7)V*u-i- 1 —r-y^M x*/> (100 

20 mg) , 2-*^;HfP'Ji?> (8 5 mg) , $mtlVV& (138 mg), z?*?-)V 
X;i/**~>F (1.0 mL) <DM&%}*1 0 0tT3 O^M^Lfeo mWL\Zlfcm'&K 

#e.tlfciS^'>'J*yM7Ai7aTh^77^-TH@L, 2, 2, 2- h'J7 

;^p-i- [4- (2 1 -Kau^W - l -^-7^;W x*/> 

25 (8 6 mg) tffr&&8 9) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.3 0 (3 H, d, 7=6. 0 Hz), 1.66-1. 
8 4 (2H, m), 1.9 7-2.0 4 (1 H, m), 2.2 9-2.4 2 (1 H, m), 3.5 
4-3. 6 0 (1 H, m), 4. 0 5-4. 16 (2 H, m), 6.7 5 ( 1 H, d, 7=9. 0 Hz), 
7.4 4 (1 H, ddd, 7=8. 4, 6.9 and 1.5 Hz), 7.6 3 (1 H, ddd, 7=8. 
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4, 6.9 and 1.5 Hz), 8. 0 9-8. 16 (2 H, m), 9.2 4 (1 H, d, 7=9. 
0 Hz). 

IR (KBr) 1669, 1559, 1518 cm" 1 

mmm 8 7 at^m 9 0 (omm) 

5 1- (4-y)^u-i—^y^)V) x^/> (i4l mg) , 2-^^;i/tfou 

*?> (9 6 mg) , ^m^U^A (2 0 7 mg) , *Jtt)\,7*)Vfr*%'Y (1.5 mL) 

1 o ot:T?i..5«fiinjji»tfc. mmzifcm'&fcifcw&*\z&.€. mm 

yM7A^DTh^77<-TiSU 1- [4- (2-^-l-tfaU$? 
.10 XJl/) -1-^^;W X^y> (5 0 mg) (^i9 0) o 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1. 17 (3 H, d, /=6. 0 Hz), 1.67-1. 
88 (2 H, m), 1.97-2.05 (1 H, m), 2.26-2.34 ( 1 H, m), 2.7 

0 (3H, s), 3.2 0-3.2 6 (1 H, m), 3.9 5-4.0 4 (2 H, m), 6.8 3 
( 1 H, d, /= 8 . 1 Hz) , 7.43 ( 1 H, ddd, /= 8 . 7 ,. 6.9 and 1.5 Hz) , 7 . 

15 5 6 (1 H, ddd, 7=8. 7, 6.9 and 1 . 5 Hz), 7.9 7 (1 H, d, 7=8. 1 Hz), 
8.15-8.19 (1H, m), 9.06-9.09 (1 H, m). 
IR (KBr) 1653, 1566, 1512 cm" 1 

mmms s 9 i<om&) 

4-kH7v7-l-t7h-hij;K5 6 0 mg), 7* U )VT$ H ( 3 0 4 mg), 
20 thU^AXh^H (2 0%, 1.5 mL) , X^y— )V (15 mL) , h;i/X> 
(15 mL) (DW&m&l 0 0 0t?2H.«Uc. SfifcTtfTOHftliU 

x-mmv, 4- (3-^v- i -tf7\ZU^x;w) - i-t7hxhu;Kio 

25 2 mg) (ft^%9 1) o 

1 H-NMR (3 0 0 MHz, DMS0-</ 6 ) 6:2.43 (2 H, t, 7=8. 1 Hz), 4.02 (2 
H, t, 7= 8 . 1 Hz), 7.30 ( 1 H, d, 7= 8 . 1 Hz), 7.72 ( 1 H, ddd, 7= 8 . 
4 , 6.9 and 1.5 Hz) , 7 . 8 1 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 1.5 Hz) , 
8. 0 7-8. 10 (2 H, m), 8. 1 8-8. 2 1 (1 H, m), 10.22 (1 H, s). 
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IR (KBr) 2 2 1 8, 1 7 0 7 cm' 1 

8 9 (itsm 92, 93 <om^t) 

4- (3-*^rV-l-lf5!/U5?— )V) -l-t7h-hU;V (7 2 mg) 
-y/WM75 H (4.0 mL) <DM&%)\Z7mfc± h U <7A (6 0 %$H4, 
5 17 mg) tr^TUOA, 15«lfc. BVibt^JV (2 6 mD £iux.£:t£, 

4- (3-^b^->-4, 5-^k HD-i H-tr^v— )V- 1 — r;V) -i-^ 
^h-hu;u (-fb^9 2) * (i 8 mg) mSA- ( 2 -*3f;w- 3 -a-*y- 1 

10 -t!9V/U^=;W -l-t7h-h'J;i' (ft^ft9 3) (4 3 mg) 
92 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2. 9 5 (2 H, t, 7=9. 3 Hz), 3.9 4 (2 
H, t, 7=9. 3 Hz), 3.9 9 (3 H, s), 7. 0 3 (1 H, d, 7=8. 1 Hz), 7. 5 
2 (1 H, ddd, 7=8. 4, 6.9 and 1 . 2 Hz), 7. 6 3 (1 H, ddd, 7=8. 4, 6. 
15 9 and 1. 2 Hz), 7. 7 7 (1 H, d, 7=8. 1 Hz), 8. 1 6-8. 19 (1 H, m), 
• 8. 5 5-8 . 5 8 (1 H, m). 

IR (KBr) 2205, 1640, 1568, 1518 cm" 1 
it&m 9 3 

mp 192-193 t:. 

20 1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 2.4-2.8 (2 H, br), 3.0 9 (3 H, s), 
3. 7-4. 3 (2 H, br), 6.9 8 (1 H, d, 7=7. 8 Hz), 7.6 7 (1 H, ddd, 7= 
8.4, 6.6 and 1. 2 Hz), 7.7 4 (1 H, ddd, 7=8. 4, 6.6 and 1 . 2 Hz), 
7.8 6 (1 H, d, 7=7. 8 Hz), 8. 1 6-8. 19 (1 H, m), 8.2 5-8. 2 8 (1 
H, m). 

25 IR (KBr) 2 2 1 8, 1 6 9 8 cm" 1 

Anal. Calcd. for C 1S H 13 N 3 0: C, 7 1 . 7 0 ; H, 5.21; N, 16.7 2. 

Found: C, 71.55; H, 5.31; N, 16.59. 

mmm 9 0 w&m 9 4 comm) 

A-y)V^ru-i-^yV^yx.y-i-ts)V^zLY x ))V (100 mg) , 4- 
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tWJ5» (10 9 mg) , RttAU^A (15 6 mg) , 
S^^fl/yUVaM^F (2.0 mL) (D*I^£l 0 Otn?ll$ISI«#bfc. £ftfc 

jjM'hU^ (14 5 mg) ({&£•#> 9 4) , 

mp 1 3 4-1 3 5 t. * 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.26 ( 1 H, t, 7= 5 . 1 Hz) , 1. 46-1. 

7.6 (5 8, m), 1. 8 8-1. 9 2 (2 H, m), 2.8 5 (2 H, td, 7= 1 2 . 0 and 
10 1. 8 Hz), 3.6 3-3.6 7 (2 H, m), 3.77 (2 H, td, 7=6. 3 and 5.1 

Hz), 6.8 3 (1 H, d, 7=8. 1 Hz), 7.3 9 (1 H, d, 7=5. 4 Hz), 7. 4 8 (1 

H, d, 7= 5 . 4 Hz) , 7 . 5 9 ( 1 H, d, 7= 8 . 1 Hz) . 

IR (KBr) 2928, 2215, 1566, 1 46 2' cm" 1 

Anal. Calcd. for C x . H x 8 N 2 OS: C, 6 7 . 1 0 ; H, 6.33; N, 9.78. 
15 Found: C, 6 7.0 1; H, 6.28; N, 9.76. 

msm 9 1 ut&m 9 5 ©id 

4-7Jl/tD-l-^>^/77>-7-*M-hUJl' (4 0 0 mg) , 2-^ 
JHfn'J'7> (3 17 ig), ^m^JU^A (6 8 6 mg) , i^^l/XJl/JM^ F 
(4. 0 mL) ©2g£"#j£ 1 0 0rTll$H8Bfcbfc. £fifc?fr3$8tRjS*£*K:a 

^iJ*yW7A^D-7h^7^«U 4- (2-^^-1 -tfPU 
>*-;!/) -l-^/77>-7-*Mnhij;P (5 4 2 mg) (rt^tl 
9 5). 

mp 8 2-8 3 t:. 

25 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.26 (3 H, d, 7=6. 3 Hz), 1. 7 6-1. 
8 3 (1 H, m), 2.01-2.20 (3 H, m), 3.5 4-3.6 3 (1 H, m), 3. 7 
4-3. 8 1 (1 H, m), 4. 2 0-4. 2 9 (1 H, m), 6.2 7 (1 H, d, 7=8. 7 Hz), 
6.9 5 (1 H, d, 7=2. 1 Hz), 7.3 8 (1 H, d, 7=8. 7 Hz), 7.5 4 (1 
H, d, 7= 2 . 1 Hz) . 
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IR (KBr) 2211, 1607, 1508 cm" 1 

Anal. Calcd. for C 14 H 14 N 2 0: C, 7 4.31; H, 6.24; N, 12.38. 

Found: C, 7 4.10; H, 6.34; N, 12.20. 
HMJ9 2 (^9 6 011) 
5 4 - 7MO - 1 -^>77 7 >- 7 - ^3M- f U ;i/ (10 0 mg) , 4- (2 
-kHn^yXfjl/) t!^U> ? > (12 0 Eg) , ^#U^A ( 1 7 2 mg) , V 

*^;i/7Ji/3j^> h (2. o mL) (dm&w* ioo t^t? i mmwtftvfco rnmztft 
w&5Ljfo®*7k\zmg, iimx^^T^ffibfeo *&m?££7jom?£u )m 
vtco n^ntzm^^vio^fjiti^^u^h^^y^-x^mv, 4- [4- 

10 (2-hFD+>>X^l/) - 1 -tf^Uv^Jl/] -1-^>\/77>t7-*M 
xhUJI/ (13 5 mg) (fc<&tJ9 6) „ 

mp 1 0 3-1 04 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.2 7 (1 H, t, 7=5. 4 Hz), 1.39-1. 
8 0 (5 H, m), 1.86-1.91 ( 2 H, m) , 2.94 ( 2 H, td, /= 1 2 . 3 and 
15 2. 4 Hz), 3. 7 4-3. 8 4 (4 H, m), 6. 6 3 ( 1 H, d, 7=8. 4 Hz), 6. 8 
2 ( 1 H, d, 7= 2 . 4 Hz) , 7.46 ( 1 H, d, 7= 8 . 4 Hz) , 7.64 ( 1 H, d, 7= 
2.4 Hz) . 

IR (KBr) 2 9 2 6, 2 2 1 8, 1 6 0 7, 1 5 0 3 cm" 1 
Anal. Calcd. for C 16 H 18 N 2 0 2 : C, 71.09; H, 6.71; N, 10.36. 
20 Found: C, 71.13; H, 6.67; N, 10.38. 

mmm 9 3 ot^m 9 7 <Dmm.) 

4-7^0-2-^^- 1 - ^>777> - 7 h u;K 1 0 0 mg), 

2-*^;i/tfOU> ? > (7 3 mg) , »'J7A (158 ng) , i> *^)V7,)Vi£ 

x h (2.0 mL) <du^^ i o o tre i mmnwvtc. ■m.ma$m'&Kfom$: 

fc^^->U*y;^^A i 7nvh^^7'^-TiftML^ 2-^^;i/-4-(2- 
1 -tfPU 9 J—)V) -l-^^/77>-7-M^-h'JJK88 mg) 
(>fb^9 7) o 
mp 7 8-8 0 XZ. 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.2 4 (3 H, d, 7=6. 6 Hz), 1.75-1. 
8 0 (1 H, m), 1.9 6-2.2 2 (3 H, m), 2.45 ( 3 H, d, /= 0 . 9 Hz) , 3. 
51-3.59 (1H, m), 3.71-3.78 (1 H, m), 4.18-4.27 (1 H, m), 
6.2 4 (1 H, d, 7=8.4 Hz), 6.54-6.5 5 (1 H, m), 7.30 (1 H, d, 
5 7=8.4 Hz). 

IR (KBr) 2 2 0 9, 1 6 0 5, 1 5 1 2 cm" 1 

Anal. Calcd. for C 15 H 16 N 2 0: C, 74.9 7; H, '6.71; N, 11.6 6. 

Found: C, 7 4.8.5; H, 6.6 7; N, 11.8 2. 
H»J9 4 (ft^«9 8 081) * 
10 4-7^n-2-^^l/-l-^/7 7>-7-*;^h'JJKl 0 0 mg)> 
4-(2-kHD^>X5 1 JW^'Ji;>(lll mg),Rm*UC7A(l 5 8 mg), 
^*3^K*>M^>F (2.0 mL) Ofi-&*»S 1 0 CCTliWlfc. &fflte 

nn'&u.fom*Mz.&ii, mtx.^)wmmvrcio mmm&kxm&v. nm* m 

15 - (2-th*n^>x5 1 ;w - l-tf^Uv*— ;Kl -2-^)V-i-^>Vy^ 

>-7-^;W3^nhU;V (14 9 mg) &%1t (^*9 8) . 
mp 1 0 6-1 0 7 "C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 1.2 9 (1 H, t, 7=4. 8 Hz), 1. 3 7-1. 
5 0 (2 H, m), 1.5 7-1.7 4 (3 H, m), 1.8 4-1.8 9 (2 H, m), 2.4 
20 8 (3 H, d, 7=1. 2 Hz), 2.8 8 (2 H, td, 7=1 2. 0 and 2. 4 Hz), 3. 
7 3-3. 7 9 (4 H, m), 6.40-6.41 (1 H, m), 6.58 (1 H, d, 7=8. 
4 Hz), 7.3 7 (1 H, d, 7=8. 4 Hz). 
IR (KBr) 2924, 2220, 1607 cm" 1 

Anal. Calcd. forC 17 H 20 N 2 0 2 :C, 71.81; H, 7.09; N, 9.85. 
25 Found: C, 71.62; H, 7.29; N, 9.99. 

mmm 9 5 <,\\&m 9 9 v>mm) 

4-7Mn-l-t7hzhUJI/ (4 0 mg) » 3 -yMu tfn U ¥>W&& 
(2 9 mg) , &m*>Vy& (8 1 mg) , Vt^VWfc^s F (1.0 mL) (DM 
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A^n7h^77^f-tiiU 4- (3-7MO-l-tfD'J^) -1- 
^-7h-bU;W (3 2 mg) ({fr&%9 9) « 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5:2.1 1-2.4 6 (2 H, m), 3.4 8-3. 5 
5 (1 H, m) , 3. 6 6-4. 0 0 (3 H, m), 5. 3 9 (1 H, dt, 7=5 3.7 and 3. 
9 Hz), 6.7 8 (1 H, d, 7=8. 1 Hz), 7.4 9 (1 H, ddd, 7=8.4, 6.9 and 
1. 5 Hz), 7. 6 2 (1 H, ddd, 7=8. 4, 6.9 and 1.5 Hz), 7.7 5 (1 H, 
d, 7=8.. 1- Hz), 8.16-8. 2 2 (2 H, m). 
IR (KBr) 2 2 0 7 , 1 5 6 6 cm" 1 

mmm 9 6 at&m 100 oil) 

4-7^0- 1 t7x> - 7 b U ^ (4 0 mg) > S-y 

MnlfD'J^>iit (2 8 mg), m.m%VV& (7 8 mg) , v^^VTJl^ 
(1.0 mL) (DU^m^l 0 0W2ir»lfc. Mt£ft*P^J»£ 

M^> , J^^W7A^o7h^77^-tiiu < 4- (3-^;i/^-n-i 

-KOUS^W - 1 W7x> - 7 h U;V (39 mg) 

(flS^ttl 0 0) o 
ip 15 1-15 2 t. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) <5 : 2.0 5-2. 3 4 (1 H, m), 2. 4 1-2. 5 

4 (1 H, m), 3.7 7-4. 0 8 (4 H, m), 5.4 3 (1 H, dt, 7=5 2. 8 and 3. 
3 Hz), 6.4 6 (1 H, d, 7=8.7 Hz), 7.3 7 (1 H, d, 7=5.7 Hz), 7. 

5 3 (1 H, d, 7=5. 7 Hz), 7.6 8 (1 H, d, 7=8. 7 Hz). 
IR (KBr) 2 2 0 1, 1 5 7 0 cm" 1 

Anal. Calcd. for C 13 H 11 FN 2 S: C, 6 3. 3 9; H, 4. 5 0; N, 11.3 7. 

Found: C, 6 3.3 0; H, 4.6 4; N, 11.3 9. 

mmm 9 7 <&&m ioi onfe) 

4 _^;^0- 1 -^>!/ft7i>- 7 HJ;W (10 0 mg) > 3- 

( 2 - k HD^v'Xf tf D U z?>ffiSt& (16 3 mg) , U A (27 

5 mg) , S?*^l/;2JV3Mrv'r ? (1.0 mL) 1 0 0t:T3 0#il#b 
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mat* mmistco ftenfc»«^>u^i/*7i^n7h^77^-T?»«u 

4- [3- (2-h^n^>I^W -l-bfDU^;W -l-^//Wx 
>-7-*;V4?-bU;V (4 9 mg) Wfr&ttl 0 1). 

5 mp 109-111 t. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.4 1 (1 H, t, 7=4. 8 Hz), 1.68-1. 

8 3 (3 H, m),. 2. 2 2-2. 3 1 (1 H, m), 2.4 1-2.4 8 (1 H, m), 3. 3 

9 (1H, t, 7=9. 0 Hz), 3, 6 7-3. 8 8 (5 H, m), 6.4 0 (1 H, d, 7=8. 
4 Hz), 7. 31 (1 H, d, 7=5.7 Hz), 7.4 8 ( 1 H, d, 7=8.4 Hz), 7. 

10 7 0 (1 H, d, 7=5. 7 Hz). 

IR (KBr) 2199, 1570, 1476 cm" 1 

Anal. Galcd. for C 15 H 16 N 2 0S: C, 6 6 . 1 5 ; H, 5.9 2; N, 10.2 9. 

Found: C, 66.10; H, 5.9 2; N, 10.30. 

mmrn 9 8 <A\&m 102 omm.) 

15 4- [3- (2-kFn^x5 1 ;V) -l-tfnU^;W -l-^>Vtt7x. 
> _ 7 bV)V (4 3 mg) £ N,N-^^)V^)VAT5. H (1.0 mL) 

CD^^fcTK^^hU^A (6 0%ifti4, 3 0.0mg) §£ircjq*, 2 0M 

20 ft'>iJ*^*7Ai?Drb^57^-T?»«l/, 4- [3- (2 b^X^ 
i-tfnU^JI/]- 1 -^>W7x>- 7 -7j;V^Xh'j;K4 3 mg) 
£r#7i (fl^tll 0 2) o 
mp 8.8-8 9 *£. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.6 8-1.8 2 (3 H, m), 2.18-2.2 
25 6 (1 H, m), 2.39-2.49 ( 1 H, m), 3.32-3.39 (1 H, m), 3.36 
(3 H s), 3.4 8 (2 H, t, 7=6. 3 Hz), 3.6 9-3.8 4 (3 H, m), 6.40 
(1 H, d, 7=8. 4 Hz), 7.3 1 (1 H, d, 7=6. 0 Hz), 7.4 7 (1 H, d, 7= 
8.4 Hz), 7.6 9 (1H, d, 7=6.0- Hz). 
IR (KBr) 2201, 1570, 1474 cm" 1 
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Anal. Calcd. for C 16 H 18 N 2 0S: C, 6 7. 10 ; H, 6.3 3; N, 9.7 8. 

Found: C, 66.91; H, 6.2 9; N, 9.79. 

mmm 9 9 «b^% 103 omM) 

1 -1-7 hn hV)V (10 0 mg) , 3, 3-i?y)V*U\£WJ5?> 
5 i«i£(9 2 ng),K»*UC7A(2 0 2 mg) , ^^^XM^rv' H ( 1 . 0 mL) 

jtl7A^n7b^77^--!?«lll*4- (3,3-^7MD.-l-t!nU^ 

-i-t7^ hU;V < 3 9 ns) 0 3) o 

10 up 6 8-6 9 t. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) d : 2 . 5 0-2. 6 4 (2 H, m), 3.64 (2 H, t, 
7=7. 2 Hz), 3.8 1 (2 H, t, 7= 1 2 . 6 Hz), 6.9 0 (1 H, d, 7=8. 1 Hz), 
7.5 8 (1 H, ddd, 7=8.4, 6.9 and 1. 5 Hz), 7.6 8 (1H, ddd, 7=8. 
4, 6. 9 and 1. 5 Hz), 7.8 2 (1H, d, 7=8.1 Hz),' 8.1 4-8. 17(1 

15 Hi m), 8.2 1-8.2 4 (1 H, nO. 
IR (KBr) 2 2 1 3, 1 5 7 4 cm" 1 

Anal. Calcd. for C 15 H 12 F 2 N 2 : C, 6 9. 7 6 ; H, 4. 6 8 ; N, 10.8 5. 

Found: C, 69.95; H, 4.95; N, 10.91. 

mt&m ioo ut&m 104 (du^) 

20 4-7)l*U- 1 -^>!/f*7x>-7 -*;U#nhU;V (10 0 mg) , 3, 
3-z?7)V7fU\ZuVi?>m.WtM (1 3 4 mg) , R&ftU'T'A (2 4 0 mg) , 
^^X^aMrS'F (2.0 mL) ©M§ 1 0 CCTlKFF^^bfe. gj&teJfr 

si^sra^TKtca^ nmx^i/Tfttiibfco j*m«**T?«c#u» ttiR* mm 
bfeo #e»n^^^U7j^7j^A^n-7h^7>r-TJi«iab, 4- (3, 

25 3 - s>7 ;w^n - 1 - tf □ u i?x;i/) - 1 - *<> s Stt7 x>- 7 -ts )V-#~ b u 
;V (5 1 mg) ({b^l 0 4) . 

mp 169-170 t:. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 2.48-2.62 (2 H, m), 3.86 (2H, t, 
7=7. 2 Hz), 4. 0 6 ( 2 H, t, 7= 1 2 . 6 Hz) , 6.4 7 (1 H, d, 7=8. 4 Hz), 



WO 2004/016576 




• 



•CT/JP2003/010228 



7.43 (1 H, d, 7=5.4 Hz), 7.54 (1 H, d, 7=8.4 Hz), 7.58 ( 1 

H, d, 7= 5 . 4 Hz) . 

IR (KBr) 2 2 0 3, 1 5 7 0 cm -1 

Anal. Calcd. for C 13 H 10 F 2 N 2 S: C, 5 9.0 8; H, 3. 8 1 ; N, 10.6 0. 



mmm 101 uts® 105 <D^m 

jv,(4 5o>g) 1 4 n mtT^m-mm^)^ ( i . 5 id .©a4**wiT 1 

Maa^bfc. S**Sft*6UTkfiH#: ( 3 3 0. mg) (14 6 mg) > 

10 4-7MO-l-t7h-hUJl/ (10 0 mg) , ££gtf7'J^A (2 18 mg) , 
S?^fJWM*'>H (2. 0 mL) CD®^£1 0 0^3 O^Mfj^Lfco Sfifc 

^aR^STKfca^ itx^ttajifc. jftmtt&TK-rsjfe^u, a 

-s/7;»i-t7^) -4-tr^u^-jn tix?;!/ (113 mg) 
15 m&mi 0 5) o 

1 H-NMR (CDC1 3 ) <5 : 1. 2 9 (3 H, t, 7=7. 2 Hz), 1.6 0-1.7 2 (2 H, m), 
1.9 2-2.12 (3 H, m), 2.3 8 (2 H, d, 7=6 . 9 Hz), 2.8 4 (2 H, td, 
7=1 2. 0 amd 1. 8 Hz), 3.4 8-3.5 2 (2 H, m), 4.17 (2 H, q, 7=7. 
2 Hz), 7.0 0 (1 H, d, 7=8. 1 Hz), 7.5 5 ( 1 H, ddd, 7=8. 4, 6.9 and 
20 1 . 5 Hz), 7 . 6 4 ( 1 H, ddd, 7= 8 . 4, 6 . 9 and 1 . 5 Hz) , 7.81 ( 1 H, 
d, 7=8. 1 Hz), 8.11-8.20 (2 H, m). 
IR (KBr) 2216, 1732, 1574 cm" 1 

tmm 102 ot^m 1 o 6 <omt) 

[1 -(4->77-l-t7f;W - 4-tr^U^x:;i/]^mx5 1 ;K8 0 mg), 
25 0.6 7 UmWt1-hVV&mWi (1. 5 mL) , *?;-)V (1.5 mL) 

7 0 < CTll$IKI«#Lfc. MfcJWfitEJS«S*fcftt8f, 1 NiimTmtttbfe 

SS^UD^^>WU [1- (4— >77-l-t7f7W -4-tf^U 
S?n;W mm (3 0 mg) tit&mi 06). 



5 



Found: C, 5 9 . 0 9 ; H, 4. 1 1 ; N, 10.68. 
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mp 1 9 5-1 9 6 *C. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.6 2-1.7 5 (2 H, m), 1.9 7-2. 1 
2 (3 H, m), 2. 4 6 (2 H, d, 7=6. 6 Hz), 2. 8 2-2. 8 9 (2 H, m), 3. 

4 7-3. 5 4 (2 H, m), 7.0 2 (1 H, d, 7=8. 1 Hz), 7.5 7 (1 H, ddd, 7= 
8.4, 6.9 and 1. 5 Hz), 7. 6 5 (1 H, ddd, 7=8. 4, 6.9 and 1.5 Hz), 
7.8 3 (1H, d, 7=8.1 Hz), 8.13-8.2 1 (2 H, m). 

IR (KBr) 2 2 1 6, 1 7 0 5, 1 5 74 cm' 1 
Anal. Calcd. for . 

C 1 8 H 1 8 N 2 0 2 * 0. 5H 2 0 : C, 7 1.2 7; H, 6.3 1; N, 9.2 3. 

Found: C, 70.91; H, 6.24; N, 8.86. 

b U Tt h^k F P^^t H U ^ A (2.0 2 g) , ffft (4.7 mL) , Ti? 
h~hU;U (3.0 mL) (DU^mz2-*3 L )V- 1 - [ (1 $ -l-^ x -;l/X 
-4, 5-i^t HD-lH-tfD-;i/-3-*;i/^>^^;P (7 8 0 mg) 

<hr-feb^hu;p (i. 7 mL) <dm&W& o trein*., znmmwvr^o fcfom* 

mk-r h u y&mm\z®.€. mm^jvx^mvrzommm^mm^- b u v&mm. 
&m.*xmw&, nm, mmvxm^m^m (7 7 8 mg ) *mvtmn 

(7 4 0 mg) <hT-h^fcHD^^> (8.0 mL) ©jg^fczMftel) ^A7;V 
(114 mg) ^0*CTJn^ 3mmm.ftLtzo 7k (0. 1 1 mL) , 2 5% 

7kmik* u &mm ( o . 1 1 m.) > ( o . 3 3 mL) &miKMA.s mux 15m 
mm.ftvr£o^mm&±7'f b^m^xm^v.mm^mm^xmn^m^mMie 

5 6 mg) &mtco ^mwrnm. (5 si mg) , 10 %/^w&mm (5 0 %^7jc, 

5 64 mg) , (9.0 mL) 0I^»S*if OiFIJI 

^mmm.nmzmm^)v^x, mmvx^m^m^mm (260 mg) 

&mCo*mW;mm(l 1 7 mg)>4-7MD-l-t7h-h'J;Kl7 1 mg), 
M*tt;frU#A (2 0 7 mg) > i>^)V7,)V^^V (2.0 mL) ©Ji-g-^Srio 
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4-[(2 5, 35)-3 - (tHo+i/^^W -2-^J|/-l-t!aU^] 

- 1 —5-7 hxMUl/ (8 0 mg) £#7c Uk&Ml 07), 

mp 1 5 8-1 5 9 t. 
[a] D =- 2 5 8. 9° (c= 0 . 3 2 0 , MeOH) . 
5 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.4 4 (3 H, d, 7=6.3 Hz), 1. 9 9-2. 
.20 ( 3 H, m) , 2. 5 5-2. 6 6 (1 H, in), 3.01-3.09 (1 H, m), 3.7 

9-4. 0 2 (3 H, m)*, 4.11 (1 H, qui, 7=6. 3 Hz), 6.9 6 (1 H, d, 7= 

8.4 Hz), 7. 5 4 (1H, ddd, 7=8.4, 6.9 and 1.5 Hz), \. 6 5 (1 H, 

ddd, 7=8.4,^6.9 and 1.5 Hz), 7.8 2 (1H, d, 7=8. 4 Hz), 8.14- 
10 . 8.2 1 (2 H, m). 

IR (KBr) 2 2 1 1, 1 5 6 8, 1 3 2 3 cm" 1 

« 

Anal. Calcd. for 

C 17 H 18 N 2 0-0.2H 2 0: C, 7 5.64; H, 6.8 7; N, 10.38.' 

Found: C, 7 5 . 7 7 ; H, 6.8 3; N, 10.46. 

15 mmm 104 ut&® 1 0 8 ©ss^i) 

hU7th^>tHD^thU^ (2.02 g) > mm. (4.7 mL) , Tir 
h-hU;i/ (3.0 mL) <DU^mZ2-^)V- 1 - [(15) -l-7i^X 
-4, 5-v*k HP- lH-trn-JW-3-#;i/#>^;*^;i/ (7 8 0 mg) 
<hT-feh-hU;W (1. 7 mL) <DM'£W*0X;-CMZ-. 3^M#b^:o £J»£ 

A»*T«5?^, ttft, libT«ifij|i|ft«|R (7 7 8 mg) 
(740 mg) tfh7hHD77> (8.0 mL) ©fl^te#*rt:U^A:nW 
=-X«7A (114 mg) ^O^Tin^ 3P#IH!8t#l'fc. 7K (0. 1 1 mL) , 2 5% 
7kM4ktlW&mm (0.11 mL) , * (0/3 3 iL) ^M^CiD^s Mtl 5Pf 

5 6 mg) *fat£%Sf (5 8 1 mg) > 10 %;^y7AK$ (5 0 %#tK> 

5 6 4 mg) > **;-)V (9.0 mL) ©S-&«S**»fflaT^ffl"C 2 0 PfNtt 

fcweaaaEfciHftx^ftiPA., iiitwsiw (260 mg) 
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(10 0 mg) > 4-7Ma-l-^> 4 7ft7x>-7- 
5b;i^xHJ;i/ (154 ag), mmXVVl* (18 0 ng), ^pWI/XJVtfc^v' 
H (2.0 mL) ©2I^#j£l 0 0tT3 Oim^Lfco SfflfcJW^SiStt^TKfc 

5 at^^X^X— ' t^T^U 4- [ (2 5, 3 5) -3 - (kFa^fjV) 

- 2 -*'^;v- 1 - tf n u s*x;w] - 1 -*<>ytty *.>-.? h v')\< 

(10 9 mg) ({fc^ 108) . 

ip io 9-1 lit:. 

[a] „=+ 1 7. 8° (c= 0 . 3 2 0 , MeOH) . 

10 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 1 (3 H, d, 7=6.6 Hz), 1.8 4-1. 
9 8 (1 H, in), 2.11-2.2 0 (1 H, in), 2.5 2-2. 6 6 (1 H, m), 3.6 
4-3.98 ( 4 H, m) , 4.51 (1H, qui, /= 6 . 6 Hz) , 6.47 ( 1 H, d, /= 
8. 7 Hz), 7.3 3 (1 H, d, 7=5. 7 Hz), 7.4 9 (1H, d, 7=8.7 Hz), 7. 
7 1 (1 H, d, 7=5. 7 Hz). 

15 IR (KBr) 2 2 0 5, 1 5 6 8, 1 4 7 2 cm" 1 

Anal. Calcd. for C 15 H 16 N 2 0S: C, 66.15; H, 5.92; N, 10.29. 

Found: C, 65.83; H, 5.98; N, 10.05. 

mmm 105 ut&w 109 0mm) 

(2 5,4 7?) -4-fc Ha^>- 2-*^)V\ZuV5?>- 1 -ts)V^>W. tert *7 
20 ^JK2 0 0 mg) t^DD^> (1. 5 mL) ©»&ttKL h U 7)V*uW&t ( 1 . 
5 mL) ^MMr^HaX, 3 0fr$mVfco R^**«HSbTi66lftJR*R&#fc. 

4 - 7Mn - 1 -^>m7x>- 7 (159 

mg) , &m%Vv& (6 2 2 mg) , VttfrXfrtt*/ H (2.0 mL) 

&io on?3 o$H*#bfc. aatt»c?f«iaR«:«**fcffi#» u^x^i^jstH 

DTh^:7>r— TSMSU 4- [ (2 5, 4 J?) -4-kFD^>-2-^- 

i-fcfau>?x;n - l -^>W7i>- 7 -#;1/^xhj;p (18 4 mg) 

ut&mi 0 9), 

mp 1 0 2-1 0 3 
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[a] „=-78.4° (c= 0 . 3 0 5 , MeOH) . 

X H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.3 7 (3 H, d, 7=6. 0 Hz), 1. 8 1-2. 
0 0 (2 H, m), 2.4 9-2.5 8 ( 1 H, m), 3.8 2-3.9 2 (1 H, m), 4.1 
7-4. 2 8 (2 H, m), 4. 5 3 (1 H, qui, 7=6. 3 Hz), 6.5 3 (1 H, d, 7= 
5 8. 7 Hz), 7. 3 8 (1 H, d, 7=5. 7 Hz), 7. 5 1 (1 H, d, 7=8. 7 Hz), 7. 
6 0 (1 H, d, 7=5*. 7 Hz). 
IR (KBr) 2207, 1568, 1470 cm" 1 

Anal. Calcd. for C 14 H 14 N gOS: C, 6 5.0 9; H, .5.46; N, 10.8 4. 

Found: C, 6 4.8 2; H, 5.4 7; N, 10.5 4. 

io mmmioe 1 1 o (dm&) 

4- [ (2 5, 3 5) - 3- (tHD^F^^I/) - 2 - *?-)V- 1 - tfo U V±)V\ 
-l-t7b-h'JJV (4 0 mg) t i^^-^^WATSH (1.0 mL) (D 
U&mzykmikj- b U V A ( 6 0 %Mu 2 9 mg) ^i&Tjn^-fco 2 0 

a^t^wi/ (6 o mo £tn?t, iPtr B m^bfe 0 m^^tK^^ Six? 

A^DYh^?^-^^, 4- [ (2 * 3 J) -3- (^h^^^^W) - 
' 1 -trnUv 5 — )V1 - 1 -^-7 h-hU;i/ (3 6 mg) 

iiio) . 

[o] ,= -144.6' (e= 0 . 2 8 0 , MeOH) . 
20 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.00 ( 3 H, d, 7= 6 . 6 Hz) , 1.84-1. 
94 (1 H, m), 2.01-2.13 (1 H, m), 2.69-2.81 (1 H, m), 3.1 

5- 3.2 3 (1 H, m), 3.4 1 (3 H, s), 3.51-3.54 (2 H, m), 3.89 
-3.98 ( 1 H, m) , 4.24 (1H, qui, 7= 6 . 3 Hz) , 6.89 ( 1 H, d, 7= 8 . 
4 Hz), 7.5 1 (1 H, ddd, 7=8. 4, 6.9 and 1 . 5 Hz), 7.6 2 (1 H, ddd, 

25 7=8. 4, 6.9 and 1.5 Hz), 7.7 8 (1 H, d, 7=8. 4 Hz), 8.16-8.1 
9 (2 H, m). 

IR (KBr) 2 2 1 1, 1 5 6 8 cm" 1 

mmm 107 at^m 111 oas^t) 

4- [ (2 S, 4 Id -4-t \*U*i/-2-*^)\,- l -bfoUS?^] - 1 
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>W7x>-7-*M^b l JJHl 8 4 mg),p-xhn£S#^(2 8 6 mg), 
h'j7x-JV*X7^> (44 9 mg) , fh7kFn77> (3.5 mL) <DM& 

Wc7V^;fr;i/#>m^x^;i/(4 o % b;vx>j#^ 0.75 mL) ^'o'CTjjn^.. 

(2. 5 mL) ©^trfcl NTKm^hU^A (0. 5 mL) *MX. MWV 

^-TUtglU 4- [ (2 S, 4 5) -4-hFD^>-2-^-l-enU^ 
10 -i-^>y^7i>-7-*M-hU;V (6 8 mg) (<ffr&4& 

111). 

[a] D =-6 5. 7° (c= 0 . 2 3 5 , MeOH) . 

X H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1. 2 8 (3 H, d, 7=6. 0 Hz), 1.6 3 (1 
H, d, 7=3. 9 Hz), 1.9 0 (1 H, ddd, 7=1 3. 2, 9.0 and 3.9 Hz), 2. 
15 3 0-2. 3 8 (1 H, m), 3.6 0-3. 6 4 (1 H, m), 4.15 (1 H, dd, 7=1 
0. 8 and 3. 6 Hz), 4. 3 2-4. 4 3 (1 H, m), 4. 5 5-4. 6 0 (1 H, m), 6. 
6 2 (1 H, d, 7=8. 7 Hz), 7.3 8 (1 H, d, 7=6. 0 Hz), 7. 5 1-7. 5 3 
(2 H, m). 

IR (KBr) 2 2 0 9, 1 5 6 6 cm' 1 

20 mMm 108 (fb-&#/ 112 omM) 

i^^VXJWtf^v'F (0.22 mL) t^DD^^> (4. 0 mL) <DU^W^ 
^tUMH'J H (0.14 mL) £-7 SX^^mX, 1 0#M#bfc o 4- [ (2 
S,3R) FD^^-2-^^;i/-l-tfnU^x;i/] - l-t7h^h'J 

;K2 0 7 mg) t^DD^^> (2. 0 mL) ©B^^DP^-> 1 5#it#b72:o 
25 hUx^;VTS>(0. 5 7 mD^in^l 07>^^M^MT3 OSHt^bfeo 

nrc.mm.t^^ti^M^A^u^h^^y^-'vmmv, 4- c (25) -2- 
3 -tf^v- 1 -trnu^x;!/] -i-t7h-hu;v (150 mg) £ 
ut&mi 1 2) . 
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mp 113-114 X:. 

[a] D =-2 5 3. 9° (c= 0 . 2 7 0 , MeOH) . , 
' 1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.17 (3 H, d, 7=6. 6 Hz), 2.6 9 (1 
H, ddd, /= 1 8 . 0 , 7.5 and 4 . 2 Hz) , 2.79 ( 1 H, dt, /= 1 8 . 0 and 7 . 
5 8 Hz), 3. 1 5 (1 H, ddd, 7=9. 9, 7.8 and 7.5 Hz), 3.8 9 (1 H, q ; 
7=6. 6 Hz), 4. 0 7 (1 H, ddd, 7=9. 9, 7. 8 and 4. 2 Hz), 7.0 9 (1 
H, d, 7=8.1 Hz), 7.6 3 (1 H, ddd, 7=8. 4, 6.9 and 1.2 Hz), 7.7 

1 (1 H, ddd, 7=8. 4, 6. 9 and 1. 2 Hz) t , 7.8 9 (1 H, d, 7=8. 1 Hz), 
8. 2 4-8, 2 8 (2 H, m). 

10 IR (KBr) 2216, 1 759, 1574 cm' 1 

Anal. Calcd. for C 16 H 14 N 2 0: C, 7 6.7 8; H, 5.6 4; N, 11.19. 

Found: C, 7 6 . 5 2 ; H, 5 . 6 3 ; N, " 1 1 . 3 0 . 

mmm 109 ut&m 113 vmm) 

(2 S, 3 i9 - 1 -^>^;l/- n U i?>- 3 )\> (8 2 0 mg) &*^)V 

15 T)VU—)V (3 0 iL) \ZMM. 1 N-mm (4. 3 mL)\ 1 0%A7^AKI (t 
7K) (5 0 0 mg)?rin^7lcm^Tfcl 5P#F B m^bfe„ MUZZls, ZM&mm 
KHbfco Mtc4-7Mn- l -jry h~ hV)l> (5 8 2 mg) , &kWt% U £ 
A (8 9 0 mg) , ^^^l/X^^v-H (12.0 mL) &M?L 1 0 O^Tl 5H£ 

-BL^Sttv-'J^y^^A^nv h^7^ — (Chromatorex NHW±^U^> 
TM) -vmU^X, 4-[(2 5, 3 R)-3-\i Yu*^-2-*?-)V-l-\f.UV V>~)V}- 
1-^:7 h-HJ^ (5 4 0 mg) (^113) » 

[a] D =-2 6 8.6° (c=0. 5 1 5, MeOH). 
25 1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 1 5 ( 3 H, d, 7=6. 2 Hz), 1.8 0-2. 

2 0 (2 H, m), 2.3 0-2.5 0 (1 H, m), 3.2 0-3.3 8 (1 H, m), 3. 
7 7-4.0 0 (2 H, m), 4.10-4.30 (1 H, m), 6.89 (1 H, d, 7=8. 
0 Hz) , 7.4 6-7.6 8 ( 2 H, m) , 7.19 ( 1 H, d, 7= 8 . 0 Hz) , 8.14 
-8. 2 6 (2 H, m). 
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IR (KBr) 2211, 1567, 1514 cm" 1 . 

mmm no utsm 1 1 4<Dmm) 

4-[(2 5,3 &-3-\i\iU*i'-2-*9')\^l-\*uVV~M-l-1-7h—hV)V 
(2 8 0 mg) tfb7kHn77>(^l mL) <DM&yate*?>X)V*>ffi. (7 
5 2 /iL) ^^TUn^fc. >>XM/X~ ^^Ju^T^IMbU 4-[(2 5,3 /?)- 
3 - fc F p ^ 2 ^JW 1 - 1! D U z?~M - 1 ->*7 h-h'JJV ^ ^ >XJV^ 
>^ (2 0 5 mg) &ntz Offr&tf 1 1 4) o 
mp 1 0 7-1 0 8 X:. 
[a] D =-17 4.5° (c=0. 3 5 0, MeOH). 
10 X H-NMR (CDC1 3 ) 6 : 1. 4 4 (3 H, d, 7=6 . 3 Hz), 2 . 4 0-2 . 5 0 (1 H, m), 
2.8 0-2. 9 0 (1 H, m), 2.8 9 (3 H, s), 3. 9 8-4 r 3 6 (3 H, m), 4. 
.5 8-4.6 4 (1 H, m), 7.8 3-7.9 4 (3 H, m), 8.0 2 (1 H, d, 7=7. 
8 Hz), 8. 3 7-8.40 (1 H, m), 8. 6 8-8. 7 1 (1 H, m). 
IR (KBr) 3320, 2228, 1194 cm" 1 
15 Anal. Calcd. for 

C 16 H 16 N 2 0? CH 3 S0 3 H-0.1H 2 0: C, 5 8 . 3 0 ; H, 5.81; N, 8.00. 

Found: C, 5 8.13; H, 5.77; N, 7.97. 

mmm in «t&m us omm) 

4_ 7 ^p-l-^> i ;Wi>-7-AM^h I JJl' (10 0 mg) , (2 

20 s, 3 i© - 2 3 - tf □ u v;-)vmm.m. (93 mg), u (1 

95 mg) , ^*5P;vx;wfr^->F (1.5 mL) ©g^ioottmfW 

U 4- [ (2 5, 3 *) -3-t b*n^>- 2-^^;i/-i-tfPU^x;H -1 

25 -^>>/^7x>- 7 -^jM- h U JK 1 0 8 mg) ({k&W 1 1 5 ) „ 

mp 14 5-1 46 *C. • 
[a] D =+30.6° (c=0. 3 4 5, MeOH). 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.2 8 (3 H, d, 7=6. 6 Hz), 1.8 0 (1 
H, d, 7=4. 5 Hz), 2.0 1-2. 14 (1 H, m), 2. 3 1-2. 4 3 (1 H, m), 3. 
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8 2-3. 9 8 (2 H, m), 4. 1 1-4. 19 (1 H, m), 4. 2 3-4. 2 8 ( 1 H, m), 
6.49 ( 1 H, d,. 7=8.4 Hz), 7.35 ( 1 H, d, /= 5 . 7 Hz) , 7.49 (1 
H, d, /= 8 . 4 Hz) , 7.68 ( 1 H, d, /= 5 . 7 Hz) . 
IR (KBr) 2207, 1568 cm' 1 
5 Anal. Calcd. for C V4 H 14 N 2 0S: C, 6 5.0 9; H, 5.46; N, 10.84. 

Found: C, 6 5.0 3; H, 5.58; N, 10.90. 

mmm 1 1 2 ut&w 1 1 6 omm) 

4-[(2 5,3 D - 3 -k F D^y- 1 -If D U ^-iW - 1 -t7> - h U ;i/ 
(2 54 ig) (17 5 mg) b U 7x^M77^f > (5 1 0 mg) $ 

io h;wx> (12 mL) ^mm^TT\/^;v^>M^x^;i/ (4 0%h;w 

X>M, 0. 8 mL) SJO^SfiTKll 6«?IKI«a^L/fc.#ffflbfc^»ife*^*, 

15 (1.0 mL) Hm^U^A (2 8 0 mg) &Jn&£ifiTte 1 • 0B# 

^-TiIbT4-[(2 5,3 i)-3-kFD^~>-2-^^-l-lfnU^x;|/]-l- 
t7hnhU;V (105 mg) Offc-&tfl 1 6) o 

20 [a] ,= -2 7 0.2° (c= 0 . 6 1 8 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1. 2 5 (3 H, d, 7=6. 2 Hz), 1.9 3 (1 
H, d-like), 2.0 0-2.2 0 (2 H, m), 3.18-4.02 (1 H, m), 4.20 
- 4 . 4 0 .( 1 H, m) , 4 . 4 0 - 4 . 5 8 ( 1 H, m) , 6 . 8 6 ( 1 H, d, /= 8 . 0 Hz) , 
7.46-7.70 (2 H, m), 7.78 (1H, d, 7=8.0 Hz), 8.12-8.28 

25 (2 H, m). 

IR (KBr) 2211, 1565, 1515 cm' 1 

mmm 113 ut&m 1 1 6 <omm) 

4-7)V*n- 1 -±y b—hVJV (16 6 mg) , (2 S, 3 5) -2-^5^)V- 
3-tfoU>V— ^ (9 8 mg) „ ^m^7U^A (2 0 2 mg) , >>pWK*;l^^ 
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' is H ( 1 . 5 mL) 10 0tT4 0#jf#Ufco £fifc?H31&Rj£*&£* 

SaE^^U^y^^A^D^h^^^^— T?tt»U 4-[(2 5, 3 5)-3-fcFa 
2 1 - tfn U i?^JW - 1 -t 7 h - h U ;P (16 0 mg) Oft^ 
5 «&1 1 6) o 

■NMwzmmmi i i i i. 6©«£— aufc. 

114 «fc£r#I 117 <Z>$S}ii) 
4-[(2 .5, 3 tf-3-t: Fn=^>- 2-*$-)V-l -fcfDU^— ;W- 1-^7 h-h'J^ 
( 2 0 mg) iW»X^;P 1 mL) ©®^WCJ» (0.5 mL) )V ( 3 

10 5.5 mL) <Dm&%9 (0. 3 mL) SMTfiJl^U ^tT4-[(2 5,3 $-3- 
tHP^v'-2-^^;i/-l-tfDU> ? x;i/]-l-^-7 hU;«m^ (1 8 mg) £ 

#fc w&mi i7). 

mp 111-112 *C. 
[a] ,= -144.0' (c= 0 . 2 7 0, MeOH) . 

15 1 H-NMR (DMS0-</ 6 ) <5 : 1.10 (3 H, d, 7=6.3 Hz), 1.8 6-1.9 3 (2 
H, m), 3.2 5-3.3 1 (1 H, m), 3.9 6-4.0 4 (1 H, m), 4.2 1-4.3 
2 (2 H, m), 6. 8 9 ( 1 H, d, /= 8 . 4 Hz), 7.5 5 (1 H, ddd, 7=8. 4, 6. 
9 and 1 . 2 Hz), 7.70 ( 1 H, ddd, 7= 8 . 4, 6.9 and 1.2 Hz), 7.8 
9 (1H, d, 7=8.4 Hz), 7.9 7-8.0 0 ( 1 H, m), 8.2 3-8.2 6 (1 H, 

20 m). 

IR (KBr) 2 2 2 8 , 1 2 2 3 cm" 1 
Anal. Calcd. for 

C 16 H 16 N 2 0? H 2 S0 4 -1.2H 2 0 : C, 5 1 . 6 6 ; H, 5.5 3; N, 7.53. 

Found: C, 51.60; H, 5.52; N, 7.62. 

25 mm 1 1 5 m&m 1 1 s <om&) 

4- [ (2 5, 3 # -3-t HD^->-2-^^;V-l-tfDU^x;l/] - 1 
>W7i>- 7 -*;i/^n hU;K6 0 0 ng) , p-— h n£m#M (1.55 
g) , hU7xX;k7j>X7^ > (2.44 g) , fh7kHP77> ( 1 8 mL) <D 
^Wl7'/^*^>II^Xfj|/ (4 0 % hJH>^E 4.0 mL) SOnCTJU 
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m.&mvtwn&nr£o ^mm^t.**;-* a 5 mo 

Oig'&tl^l N7KM^HJ#A (3.0 mL) Sim*., fMT4 O^^bfe, R 

5 ft, ■ ^LT#6n^*ft'>U*^*5A^O^b^77^--T«llU 4- 
[ (2 5, 3 5) -3-fcFD^-2-*^l/-i-^nu^-*;i/] -1-^>V 
ft7x>-7-*M-h'J;V (2 2 8 mg) Ofb^l 18) . 

[a] „=- 5 2.0 ' (c= 0 . 4 5 0 , MeOH) . 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 5 : 1.30 (3H, d, /=6. 6 Hz), 2. 0 7-2. 
10 11 (3 H, m), 3. 6 1-3. 6 8 (1 H, m), 4. 0 9-4.18 (2 H, m), 4. 4 
9-4. 5 3 (1 H, m), 6. 5 4 (1 H, d, /=8. 4 Hz), 7.3 6 (1 H, d, /=5. 
7 Hz) , 7.50 ( 1 H, d, /= 8 . 4 Hz) , 7.60 ( 1 H, d, /= 5 . 7 Hz) . 
IR (KBr) 2 2 0 7, 1 5 6 8 cm" 1 

mmm 1 1 6 (tt&m 1 1 8 ©sub) 

15 4-7MD- 1 -^>7f t7i>- 7 - h 'Jjl/ (10 0 mg) > (2 

S, 3 5)-2-^-3-t!nU^/-;K8 6 ngKJKtt#U£?A(l 5 6 mg), 
S^^W^VaMrS']* (1.5 mL) (Dm&W&l 0 CCT4 0#«£b£:. £££ 
*W&RJfc«f£*teS£Sf, IH»X^;t>T?8iaJbfc. fl&ttJ»£3ia?«te»U &ft, ft 

iufc,#6nfeiS^'>'j*yM7A^D-7h^77^--effliu 4- [(2 

20 £3$ -3-bKn=ir->-2-^^;i/-i-t?DU> ? xi;v] -l-^/f*7 
x>-7-*Mxh'j;P (113 mg) (^«118) . 

NMRW3SJfc0!l 1 4fE^<Z>fb^l 1 8<Dmt— Ifcbfco 

mmm 117 ut&m 119 

4- [ (2 5, 3 5) -3-kHD^>-2-^- 1 -tfoUv 5 — - 1 
25 >^t7x>-7-*il'^hU;V (17 5 mg) tHMfcX^ ( 1 0 mL) (DM 
&m\Z.Wm (1.0 mL) (3 5 mL) (DM^ (1.3 mL) fcgj&T 

JP^feo *#J*#SLbM*lifeicU »ylfJH-f^-l^;-JK9 : 1) 
*>&ilSJ&flSUT4- [ (2 J, 3 J) -3-kHP^r'>-2-^^>'l/-l-t?DU> ? 
x;i/| - 1 -^>V'ft7x>- 7 -#;i/7fc h UJUttfttt ( 5 3 mg) (fl; 
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^»119) o 
mp 1 2 8-1 2 9 V. 
[ a ] D =-37.4° (c= 0 . 2 0 0 , MeOH) . 

1 H-NMR (DMSO-</ 6 ) • : 1.14(3 H, d, 7=6. 3 Hz), 1. 8 7-2. 0 6 (2 
5 H, m), 3. 5 3-3. 6 1 (1 H, m), 3. 9 6-4. 16 (2 H, m), 4. 2 9 (1 H, 
q, 7=5. 1 Hz), 6. 6 1 (1 H, d, 7=8. 4 Hz), 7. 6 3 (1 H, d, 7=8. 4 Hz), 
7.6 8 (1 H, d, 7=5. 4 Hz), 7.7 5 (1 H, d, 7=5. 4 Hz). 
IR (KBr) 2 2 2 6, 1 2 2 1 cm" 1 
Anal. Calcd. for 

10 C 14 H 14 N 2 OS-H 2 S0 4 -H 2 0: C, 44. 9 1; H, 4.8 5; N, 7.4 8. 

Found: C„ 4 4. 9 2 ; H, 5 . 0 1 ; N, 7.52. 

mmm us ot^m 120 omm) 

(2 if, 3 Jf) - 3 - k HO^i/- 2 - ^f^- 5 - t^V tf O'J > 5 >- 1 
>Wt tert^JV (2.20 g) tUtXfJl/ (18 iL) <DU^m\ZA N^bzK^ 

15 . -mm^)v (6.0 mL) ■ztwx. ^u-vimmmftvtc 5nfcm&mmi>T®.n 

-feffi^H £#fco tfh7kHn77>(50 mL) <DM^Ms U 

^ATJ^^^A (1.15 g) S^MTim*., 1 8l$MiO#ftjg«tbfc. OV\Z 
}%m'&. 7K (1. 0 mL) , 2 5K#B^#Uak** ( 1 . 0 mL) , tK ( 3 . 0 mL) 

20 (1.0 g) £#2io #%St (107 lg), 4-7MU- 1-1 

7 h U;K 1 7 0 mg) , U (19 9 mg) , 

5^^X;M^>F (2.0 mL) (DM^M* 1 0 0tT3 O^^bfeo ^fild 

}^^^#j§.7jc{ca^ g^mx^;i/Tttfctibfeo am^zfc-m^u itm. m 
itfc. #&nfeis$->u D7 h^77^ -Tiit, 4- [(2 

25 if, 3 if) -3-t HD^>-2-^f;i/- 1 -trnu 

x>-7 hU;i/ (17 2 mg) (ft^ttl 20) „ 

[a] D =+51.8° (c=0. 2 6 5, MeOH). 

I H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.30 ( 3 H, d, 7= 6 . 6 Hz) , 2.07-2. 

II (3 H, m), 3. 6 1-3. 6 8 (1 H, m), 4. 0 9-4. 18 (2 H, m), 4. 4 
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9-4.53 ( 1 H, m) , 6.54 ( 1 H, d, /= 8 . 4 Hz) , 7.36 ( 1 H, d, /= 5 . 
7 Hz), 7.5 0 (1 H, d, 7=8. 4 Hz), 7.6 0 (1 H, d, 7=5. 7 Hz). 
IR (KBr) 2 2 0 7, 1 5 6 8 cm" 1 

mmm 119 w&m 121 ©si) 

5 4- [ (2 R, 3 tf) -3-bHD^->-2-^5 1 ;i'-l-tfPU> ? n;i/] - 1 

> % /^7x>-'7-*;V#— HJ;K1 2 5. mg) **D5fcJ&#»'(3 2 3 mg), 
h'j7x^I/*X7>{ > (5 0 8 mg) , fh7kHn77> (4. 5 mL) 
mKLTW-tDV-Ry^VX.^ (4 0 9i!bJPX>^E 0. 8 4 mL) ^Ofc^iQ 

10 ^77^-"eiILT, e£ifi4K<»S&#fc. ^ttWWd'/-^ (1 5 mL) 
<DU^\Z1 NzKBMfc^bUtfA (3.0 mL) 1ST 2 R$|Stt£& b K 

lSSbT#6nfci$§'>'J*^7A^n > ?h^77^-TiSt, 4- 

[ (2 i?, 3 S) -3-fcHn^>'-2-^^;i/-i-tfnu^n;H 

15 ^^x>-7-^j;V^hU;W (6 1 mg) (^#J12 1) . 

mp 1 4 5-1 46 t. 
[a] D =- 2 9. 2° (c=0. 3 5 3, MeOH). 

1 H-NMR (3 0 0 MHz, CDCl 3 ) 6 : 1.28 (3 H, d, 7=6. 6 Hz), 1.8 0 (1 
H, d, 7=4. 5 Hz), 2.0 1-2.14 (1 H, m), 2.31-2.43 (1 H, m), 3. 
20 8 2-3.9 8 (2 H, m), 4.11-4.19 (1 H, m), 4. 2 3-4. 2 8 (1 H, m), 
6.4 9 (1 H, d, 7=8. 4 Hz), 7.3 5 (1 H, d, .7=5. 7 Hz), 7.4 9 (1 
H, d, 7=8.4 Hz), 7.6 8 ( 1 H, d, 7=5.7 Hz). 
IR (KBr) 2 2 0 7, 1 5 6 8 cm" 1 

nmm 120 utsm 122 ©»se) 

25 (2 R, 3 A)-3-t H D*i/- 2 - ^f^- 5 - t+7 ifD U 1 

>m tert^Jl (2.20 g) t^X^JV ( 1 8 mL) £4 N^tK^ 

-SIX^I/ (6.0 mL) Sim*., MTlNfF»l/fc SlSt^JlitT^t 
6iS4#t&K**§fc. *!|lItfb7tFn77> (5 0 mL) ©ffl^fc**^ U 
f7A7^5X7A (1.15 g) £MT?JD*., 1 8l$Wira*fc«»E>&. O'ClC 
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frtfft, * (1. 0 mL) , 2 5X*»ft*U^»« (1. 0 mL) , * (3. 0 mL) 

SH&fcin*.* l^m^bfe. 5F»4feS-fe7-f b*ffiv>Tifc*U 

(1.0 g) &*§fc. 2Mfcft (3 3 0 mg) , 4-V \ -~T 
7 b - h U )V ( 5 0 0 mg). , U^A (6 0 6 mg) , V ttfrTsfrtt 9 *' 1* 

5 ( 5 . 0 mL) <£>ii^%£ 10 0W3 0 #M#U7i. *»fc?WfH06«*fcft 

n^>-2-^;v-i-t:bu^jw -i-t7Knhu;v (473 mg) s 

#fe 22). 
10 [a] d= +2 7 1.5°. (c= 0.5 5 5, MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1. 2 5 (3 H, d, 7=6. 2 Hz), 1.9 3 (1 
H, d-like), 2.0 0- 2.2 0 (2 H, m), 3.18-4.02 (1H, m), 4.20 
-4.40 (1 H, m), 4. 4 0-4. 5 8 (1 H, m), 6. 8 6 ( 1 H, d, /= 8 . 0 Hz) , 
7.46-7.70 (2 H, m), 7.78 (1H, d, 7=8.0 Hz), 8.12-8.28 

15 (2 H, m). 

IR (KBr) 2211, 1565, 1515 cm" 1 

rnmm 121 1 2 30mm.) 

4- [ (2 R, 3 tf) -3-fcHn^->-2-^^-l-tfPU^-;H -1-^ 
7). - hU;i/ (2 7 2 mg), p-^hD^Itt (7 19 mg) > hij7i=^ 
20 (1.13 g) > fh7kH077> (10 mL) (D^^Tl/i^Jl'^ 

^x^;w (4 0Xh;vx>»?m, 1.9 mL) sotrrfira*.* siTi2Ptr« 

efilftjRttR*^. *»««Rt^^7-;i' (1 5 mL) (D^^I^l N TMftft; 
+ h'J">A (3.0 mL) £10*.* ^4 0^Uc. Efc*fc*tt*fcSi#* 

at6*v'U*W*^A^D' ! ?'h^97>r--T#ll»U 4 — [ ( 2 if, 3 5) — 3 — 
tFD^>-2-^^l/-l-t:D , J^W -l-t7h-h'J^ (10 2 mg) 
£#7c (ft^l 23), 
[a] t =+2 6 9. 8° (c=0. 5 9 0, MeOH) . 
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1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1. 1 5 (3 H, d, 7=6. 2 Hz), 1.80-2. 
20 (2 H, m), 2.30-2.50 (1 H, id), 3.20-3.38 (1 H, m), 3. 
77-4.00 (2 H, m), 4. 10-4.30 (1 H, m), 6.89 (1 H, d, 7=8. 
0 Hz), 7.4 6-7.6 8 (2 H, m), 7.19 (.1 H, d, 7=8. 0 Hz), 8.14 
5 -8. 2 6 (2 H, m). 

IR (KBr) 2211, 1567, 1514 cm" 1 

mmm 1 2 2 1 2 4 <dmm) 

4-^oA-jV-kFD^>t7^k>- 1 -^M^HSF'fMnU H (2 

0 0 mg) , T^))V7)V^—)V (4 8 yl) > .S^X^Px— (2 0 mL) (DUS 
10 WdM)X^Jl/T5> (0. 1 0 mL) &Sj&-ejP*.* 3 BMS^bifc. **84&&at 

UT, [3- (4-7*DA-l-t7f;W -4, 7 
-5— T;V] **?J— )V (18 8 mg) Wb^l2 4) , 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 2.0 1 (1 H, t, 7=6. 6 Hz), 3.41-3. 
15 64 (2 H, m), 3.69-3.81 (1 H, m), 3.91-4.02 (1 H, m), 4.8 

4-4.9 7 (1H, m), 7.3 7 (1H, d, 7=7.8 Hz), 7.6 0-7.6 9 (2 H, 
m), 7.8 0 (1 H, d, 7=7. 8 Hz), 8. 3 1-8. 3 5 (1 H, m), 8. 9 1-8. 
9 7 ( 1 H, m) . 

mmm 123 m&m 125 <Dmm.) 

20 [3- (4-7*OA-l-t7f;W -4, 5-5?tHD-fy*W-;P-5- 

-on ;v (70 mg) , ^yxtmm (h ig), ^v?** (hU7x 

~)V*Xy-(» n?W& (0) (2 6 mg) , ^^^f^ATS H (3. 
0 mL) 0S^%*7;W>»1HT1 OO'CTl 5 P#|i63f SfiKl^lft 

h^77^--eiHU 4- [5- (kHn^^W -4. 

^-s^/— 3 - l —)-y h U;P (4 6 mg) (ik&m 1 2 

5) o 

mp 138-139 "C. 
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1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 1.9 3 (1H, dd, 7=8. 1 and 5.4 Hz), 
3.4 9-3.6 5 (2 H, m), 3.7 4-3.8 0 (1 H, m), 3.9 7-4.0 3 (1 
H, m), 4.9 3-4.9 7 (1 H, m), 7.5 9 (1 H, d, 7=7.5 Hz), 7.7 0- 
7.8 0 (2 H, m), 7.9 3 ( 1 H, d, 7= 7 . 5 Hz) , 8.3 0-8.3 3 (1 H, m), 
5 9. 0 1-9. 0.4 (1 H, m). 

IR (KBr) 2924, 2 2 24 cm" 1 

Anal. Calcd. for C 15 H 12 N 2 0 2 : C, 71.42; H, 4.79; N, 11.10. 

: Found: C, 7 1.2 2; H, 4. 8 6 ; N, 11.06. 

mrnm 1 2 4 ut&m 1 2 6 <omm) ' 

10 4- [5- (tHD^fJW -4, 5-S?k HD^VtW/-^-3-^ iM 
— 1 — hz^ b U (4 6 mg) £ irj-^^JWATSH (1.0 mL) <D 
U^^mih-T h U V A ( 6 0 3 5 mg) Sr^TJq^fe. 2 0 

3^b^^;i/ (7 0 mD £lra;^ l^^bfco Sixf 

15 A^P7h^77^-T«SU 4- [5- U h^rv'^WW) -4,5-^bF 
D-fVW^- 3—01/1 - 1 -j-7 h~MJ;i/ (3 8 mg) Srfefc (Yb^ 
#11 2 6) o 
mp 1 1 0-1 11 t. 

1 H-NMR (3 0 0 MHz, CDC1 3 ) 6 : 3.4 7 (3 H, s), 3.4 7 (1 H, dd, 7= 
20 16.5 and 7.8 Hz), 3.59 ( 1 H, dd, 7= 1 6 . 5 and 1 0 . 8 Hz), 3.6 

6 (2 H, d, 7=4. 5 Hz), 4. 9 4-5. 0 3 (1 H, m), 7 . 5 8 (1 H, d, 7=7 . 

8 Hz), 7. 7 0-7. 7 9 (2 H, m), 7.9 3 (1 H, d, 7=7. 8 Hz), 8. 3 0- 

8.3 3 (1H, id), 9.06-9.09 (lH.m). 

IR (KBr) 2222, 1514 cm' 1 
25 Anal. Calcd. for C 16 H 14 N 2 0 2 : C, 7 2. 1 6 ; H, 5. 3 0 ; N, 10.5 2. 

Found: C, 7 1.9 1; H, 5 . 1 9 ; N, 10.65. 

mnm 125 at^m 127 <dmtB.) 

4- [4- (tHn^^^w -2-^-1-1^0';^] - 1 h~ 

huJKi.12 g) > ^wm^)v (10.0 mD \zmm, AN-m^m-w 
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ixf;K2 ■ viD&mffivmx. m&itVT, 4- [4- (t^^^^w - 

- i-i-7h~h v)immm. (1.06 g) zmtc 

ut&mi 2 7) 0 

mp 114-116 "C. 
5 1 H-NMR (2 0 0 MHz, DMS0-rf 6 ) 6 : 1. 1 3 (3 H, d, 7=5. 8 Hz), 1. 3 0-1. 
6 0 (1 H, m), 2. 1 0-2. 4 0 (2 H, m), 3. 2 5-4. 2 0 (6 H, m), 6, 9 2 (1 
H, d, 7=8. 4 Hz), 7. 5 0-7. 8 0 (2 H, m),7. 9 1(1 H, d, 7=8. 0 Hz)/ 7. 
9 1 (1H, d, 7=8.0 Hz), 8.2 4(1H, d, 7=8.4 Hz). 
IR (KBr) 2 2.2 5, 1 5 2 1, 1 3 8 9 'cm* 1 . 
10 Anal. Calcd. for 

C 17 H 18 N 2 0-HCl-0. lAcOEt: C, 6 7. 0 7 ; H, 6.40 ; N, 8.9 9. 

Found : C, 6 7.0 0; H, 6.30; N, 9.20, 

mmm 126 ut&m 128 omm.) 

(2 R, 4 /?)-4-bHn^v--2-(t:HD^->^^;V)tfnU^>-l-*;V^>^ 
15 tert-^;K7 0 0 mg) £h;!/X> (2.0 mL) \Z$m. h^^taftR (4. 

0 mL) SrJO^?aTfC2^r^^bfeo S)«£«&$£@U £§Sl£> 4-^;l/ 
tD-l-^b-hU^ (440 mg) , ^m^U^A (1.34 g) , 
X^tfc^F (1 0. 0 mL) 0 0 < CT4IWil#bfco ^Mfc^^ £ 

20 f#^nfcM$'> , J*^7A^n7h^77^-TftlU 4-[(2*4>- 
4-t h*n^>2-(k Hn^>'^^;i/)-i-tfou>?r:;i/]- 1-^-^ h~ hu;Ki 

1 9 mg) *%tc (fc&mi 2 8) o 
mp 146-147 C C . 

[«]„=- 2 8 4. 7° (c=0. 3 6 4, MeOH) . 
25 1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 2.05-2.40 (2 H, m), 2.46-2.7 
0 ( 1 H, m) , 3.10-3.24 ( 1 H, m) , 3.3 5-3.8 0 ( 3 H, m) , 3.9 
6-4.10 (1H, m), 4.16-4.30 ( 1 H, m) , 4 . 3 5-4 . 5 5 ( 1 H, m) , 
7.13 (1 H, d, 7=8. 2 Hz) , 7.5 0-7.7 5 (2 H, m), 7. 8 0 (1 H, d, 
7= 8 . 2 Hz) , 8 . 1 2 - 8 . 4 0 ( 2 H, m) . 
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IR (KBr) 2 2 1 4, 1 5 7 0 cm" 1 
Anal. Calcd. for 

C 16 H 16 N 2 0 2 -0. lAcOEt: C, 70.08; H, 6.11; N, 10.11. 

Found : C, 7 0.0 0; H, 6.14; N, 9.96. 

5 mmm 121 ut&w 129 omm.) 

(2 R,4 $-4-kFa*>'-2-(fc Fu*i/*^)l)¥uVz/>-l-Jj)Vtf>m. 
tert-^)l (7 0 0 mg) £r h;UX> (2.0 mL) \zfeffi. h'J7;VtDtf (4. . 

0 mL) &ijQZ-^M.i : \z2mmm.ftvzi 0 ^m^mm^mu mmz, 4-yjv 

ta-l-t7h-h'JJV (4 4 0 mg) , KMfcfr'U.^A (1 34 0 mg) , 

io ^;k*;m^>H(i o. o mL)£Jn*.i o o < CT4 if«Lfc. f 

#e»nfei^v"j^M7A^n-7h^77^-tisu 4-{[(2 r, a r)- 

l-(4-S/7;-l-7-7f;V)-4-k HD^r->lf n U 2 ;!/] * 
t7h-hU;V (5 0 mg) (ft^l2 9) „ 

15 mp 1 2 3-1 2 6*0. 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 2. 1 2-2. 3 0 (2 H, m), 2.7 6-2. 
94 (1 H, m), 3.48-3.52 ( 1 H, m) , 3.8 8-4.0 0 ( 1 H, m) , 4.. 

1 5-4. 3 8 (2 H, m) , 4.6 0-4. 7 6 ( 2 H, m) , 6 . 6 4 ( 1 H, d, /= 
8.6 Hz) , 7.19 ( 1 H, d, /= 8 . 0 Hz) , 7.4 0-7.8 5 ( 7 H, m) , 8 . 

20 0 4-8. 3 0 (3 H, m). 

IR (KBr) 221 4, 1570 cm" 1 . 
Anal. Calcd. for 

C 27 H 21 N 3 0 2 -0. 2Ac0Et: C, 76.39; H, 5.21; N, 9.61. 

Found : C, 76.25; H, 5.18; N, 9.87. 

25 Mt&M 128 <,\\&m 1 3 o <omm) 

(i-^>^;i/-3, 5-^5=-;nfoU5?>-3-f;w *?;-)V (1.88 g) , 

*9J—)V> (6 0 mL) , 1 N-mSt (8. 6 mL) , 1 0%K?W&RM 0^*) 

(1.10 g)(om^m^mm,mT\zi 6mmw&vtco tm&*>&. zm&mm 

H£0b7t. mm\z4-yjv^rti-i—ryh=-h^)V (1.10 g) , fflSttiw 
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A (3.55 g) , S^SSfcyUWaMrS/F (30.0 mL) £JP*.1 0 0t;t4^ 
Ttt«U 4-[4-(kHD^f;W-2, 4-^^;i"-l-tfDU^n;i/]-i-^ 

^b-hu;v (4 8 0 mg) (it-^miso) o 

mp 10 0-101 "C. 

^-NMR (2 0 0 MHz, CDC1 3 ) 5 : 1.0 2.(3 H, s), 1.2 0 ( 3 H, d, 7=5. 
8 Hz) , 1. 65-2. 04(3 H, n), 2.98 ( 1 H, " dd, 7=1.0 Hz.and 9. 
8 Hz), 3.6 6 (2 H, d, 7=5.4 Hz) , 4. 0 0-4. 2 6 (2 H, m), 6.8 8 
(1H, d, /=8. 4 Hz) , 7. 4 2-7. 7 0*(2 H, m), 7.2 3 (1 H, d, 7=8. 
0 Hz), 8. 1 2-8. 2 6 (2 H, m). 
IR (KBr) 2 2 1 1, 1 5 6 4, 1 5 1 5 ci" 1 

Anal. Calcd. for C 18 H 2p N 2 0: C, 7 7.11; H, 7.19; N, 9.99. 

Found : C, 7 7.0 9; H, 7.25; N, 9.90. 

mmm 129 131 omm.) 

4 - yfrjrti - 1 -i-y h-h'JJH3 0 0 mg) , -f V -i > H U X 2 5 0 mg) , 
^m^U^A (2 7 0 ng) , S^^K^Jl/tfc^F (6.0 mL) ©il^^l 0 

0 *ct 5 mmmftvrc. mmz}%m^ sjs&^TK&a^ mt^jvcmm vtc 0 
' tf77j—~emmv. 4-(i, 3-^t Hy^f>F-iir2-^w-i-t 

^hnhU;V (1 9 5 mg) 1 3 1) . 

mp 156-158 "C. 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 5.00 (4 H, s ) , 6.94 ( 1 H, d, 7= 
8. 2 Hz), 7.30-7.41 (4 H, m), 7.4 8- 7.7 2 (2 H, m), 7.82 
(1 H, d, 7=8. 2 Hz), 8.2 2 ( 1 H, d, 7=8. 0 Hz), 8.4 8 ( 1 H, d, 7= 
8 . 0 Hz) . 

IR (KBr) 2201,1561, 1413 cm" 1 

mmm no m&m 132 ©sbs) 

(2J,4 #-2-(fc r ? D*S'*^;i')-4-* h^rvtfn U V>- 1 -#;i/#>m tert- 
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7*^)V (7 0 0 mg) & h;i/X> (2.0 mL) izmffi. h U 7)V*uWf& (4.0 mL) 

h~ HJ;W (3 0 0 mg) , ffl&ftWJ* (7 3 0 mg) > 

(6.0 mL) 0 Ottl 6^1it^bfeo Mfc?fr33I«," KJSWC 

fc^s&v' >j dt b ^7.7-/ -Tisut, • 4-[( 2 r,a r) -z 

-(kHn^>/fJ0-4-^ h+->-l-.tlDU«W-l-t7 h-h'JJK3 3 

4 mg) £#fc (fb^Ul 32). ' 
•[<*]„=- 2 1 '2° (c=0. 3 16, MeOH) . 

10 1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 2.0 0-2.3 0 (2 H, m), 2.4 0-2.6 
. 0 (1 H, m), 3.2 0-3.4 0 ( 1 H, m), 3 . 4 4 (3 H, s), 3.5 0-3.7 

6 ( 2 H, m) , 3.9 2-4.2 6 ( 3 H, m) , 7.09 ( 1 H, d, /= 8 . 6 Hz) , 7 . 

5 0-7. 7 4 (2 H, m) 7 . 8 0 ( 1 H, d, 7=8. 0 Hz), 8. 16-8. 30 (2 H, 
m). 

15 IR (KBr) 3437, 2212, 1568 cm' 1 

mmm 131 utsm 133 omm) 

4-[(2 R. 4 #-4-kFn*->-2-(fc Fn^^^W-l-lfDUi?— ;W-l-± 
7b-bU;U (3 10 mg) ^^^fMMTSF (6.0 mL) 
JfrTlCzR^b^MJ^A (6 0%», 1 0 0 mg) &tn*.fcgk ^tcMLlBf 

20 mmwvrzo ow?, a^^^;v (0.3 wl) ,^uaxmmrf^2mm^vito 

&*>nrz&m&z/v*y)i%7&t7u ^b^^y^c-xmmvx. 4-[(2 r,a 
r)-4-* b^v--2-(^ h^^^;w-i-trnu^n;w-i-^-7 b-hu;v (3 

0 3 mg) (>fb^#Jl 3 3) o 

25 1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1.90-2.50 ( 1 H, m) , 2.50-2. 

7 0 (1 H, m), 3.2 5 (3 H, s), 3. 25-3. 55(3 H, m), 3. 4 1 (3 H, s), 
3. 80-4. 27(3 H, m), 7.00 (1H, d, 7=8.0 Hz), 7.48-7.70(2 
H, m), 7.7 8 (1 H, d, 7=8. 0 Hz), 8 . 1 4 - 8 . 2 6 (2 H, m). 

IR (KBr) 2 2 1 2, 1 5 6 8 cm" 1 
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mmm 132 ut&m 1 3 4©«js) 

\-s<>z?)V-2, 2-^?;vt:D'j^> (1.00 g) £*3MKr;i/3-;u (30 

mL) 1 JMfi^ (5. 5 mL) , 1 QXn^Wk&M (5 0 0 mg) 

5 A-7)V*U- 1 -^-7 h- hUJV. (2 5 6 mg) , (8 2 5 mg) 

R£te?*^;WX;M^>F (6, 0-mL) ©i^l 0 0tT2 OUFWbfe. 
"DViTx -f 5 ^>/— ;P ( 2 1 o" mg) R^m* U ^7 A (2 8 0 mg) £JP;L 10 0t 

10 . P^hy^7^-TltPL'T> 4-C2, 2-^^^;V-l-tfDU$>-;0-l-^7 h 
nh»j;U(46 mg) (^13 4) » 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.17 (6 H, s), 1.9 0-2.1 5 (4 H, 
m), 7. 3 4(1 H, d, /=8. 0 Hz), 7.4 8-7.7 0 (2 H, m), 7.83 (1 
H, d, /= 8 . 0 Hz) , 8.14-8.22 ( 1 H, m) , 8 . 4 2 - 8 . 4 9 ( 1 H, m) . 
15 IR (KBr) 2 2 1 8, 1 5 7 0 cm" 1 

mmw 133 Ub-SM 135 omm) 

D-yoU>75H(8 0 0 mg),4-7MD-l-t7h-hUJKlO()0 mg) 
mSmMtlWJ* (1 00 0 mg) fcS^SSJPX^JM^F (I5.O mL) &M?L 
1 0 0 < CT2 3NfM8!B^L/fc. *MfcJW«,-R««te**j9£taf, BB&x^V^J* 

20 ttibfeo iteffi^£zkT^U jftttbfc. #&nfc38S^^> : 1H*X 

>;i/=l : 2&jQ;U8||fl:LT, l-(4-^7;-l-t7fJW-D-^DiJ>75 H 

(5 7 0 mg) (ft^l 3 5) . 

mp 1 7 6- 1 7 7t . 
[a] D =-l 9 4. 6° (c= 0 . 3 8 0 , MeOH) . 

25 1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 1.82-2.30 ( 3 H, m) , 2.50-2. 
72 (1H, m), 3. 3 0 - 3. 4 2 (1 H, m), 4. 1 0 - 4. 4 8 (2 H, m), 5.2 
9 (1 H, br.s), 6.3 8(1 H, br.s), 6. 9 7 (1 H, d, 7=8. 0 Hz), 7.5 0 
-7.75 ( 2 H, m) , 7 . 7 8 ( 1 H, d, /= 8 . 0 Hz) , 8.2 0-8.3 2 ( 2 H, 
m). 
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IR (KBr) 2210, 1690, 1568 cm" 1 

mmm 134 <&&m 1 3 6 <om&) 

l-(4->7/-l-t7f;V)-D-^D'J>7^ H(16 0 mg)^^OD^^Xl 

0 bl) \zmm. mfrbV7)v*umm (0. 25 ul) RtKhux^;i/T^> (o. 

7jwjfettm sufMiatfe. jftm«t**T«c^b, nm. m 

->Ty-i-7 r -^^;i/)ifnu> j >-2-^;i/^xbu;u (113 mg) 
*i 3.6) . . * ' 

10 [a] D =+ 9 2. 3° (c=0. 3 9, MeOH) . 

1 H-NMR (2 0 0 MHz, CDCl 3 ) 6 : 2.0 0-2. 7 2 (4 H, m), 3.35-3. 
50 ( 1 H, m) , 3.65-3.82(1 H, m) , 4.70-4.80 ( 1 H, m) , 7. 
8 8 (1 H, d, 7=8. 0 Hz) , 8.04-8.15 (1 H, m), 8.2 0-8.3 2 (1 
H, m). 

15 IR (KBr) 2 2 1 6, 1 5 7 3 d" 1 

mmm 135 ut&m 137 <Dmm) 

i-s<>5?)V-3-7*~ ;i/tfnu>?> (2.35 g) £^;vy;v:n— ;w (3 0 mL) 

1 >N» (1 0 mL) , 1 (^7X) (1 2 0 0 mg) £ 

20 -7)V*U-1 —f7 hnhU;i/ (6 0 0 mg) , ^m^U«7A (1 5 0 0 mg) > 
VX^V^Vttz/Y- (15.0 mL) 1 0 0T;t?1 5B#FH«#Lfc. 

-(3-7x-;hl-lfnU^V)-l-t7h^hU;i/ (6 2 8 mg) (^ 
25 til 3 7) o 

1 H-NMR (2 0 0 MHz, CDCl 3 ) <5 : 2.01-2.57 (2H, i), 3.40-4.0 

2 (5 H, m), 6.7 3 (1 H, d, /=8. 4 Hz), 7.2 0-7.5 0 (5 H, m), 7. 
5 7-7. 7 0 (1 H, m), 7.7 5 (1 H, d, /=8. 4 Hz), 8.12-8.32 (2 
H, m). 
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IR (KBr) 2205, 1563, 1518 cm" 1 

mmm 1 3 6 ut&m 1 3 8 <dum) 

4-(3-fcHD^->-l-tfDU> ? ^;P)-l-^-^ b~ hV)V (2 2 0 mg) , 7^/ — 
;K17 5 mg) ^hU7x^*X7^> (2 9 0 mg) §hJl/X> (6 mL) 

5 RUffh5kHn77> (2 mL) ^MmMTfy/ViJ^yWV^^V 
(4 0%hil/X>M, 1.2 mL) SrJtUL, a»Ttel'5WM«HJWb&. &J&$i£: 
jft|& ^^U*yM7A^n-?h^77^-TiSLT, 4-(3-7x;^ 
$/-l-lfnU^;W- 1-^-7 h—hU^ (18 0 mg) Ofb^#ll3 8) o 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 2. 2 0-2. 5 0 (2 H, m), 3.5 0-4. 

10. 10 (4H, m), 5,0 0.-5. 1 5 (1 H, m), .6. 8 0 (1 H, d, 7=8. 0 Hz), 6. 
8 2-7.0 6 (3 H, m), 7. 2 2 - 7. 3 8 (2 H, m), 7 . 4 2 - 7 . 7 0 (2 H, 
m)., 7.7 6 (1H, d, 7=8.0 Hz), 8.12-8.3 0 (2H, m). 
IR (KBr) 2 2 1 3, 1 5 6 8, cm" 1 

mmm 1 3 7 <,\t^m 139 omm) 

15 4-[(2 S,3 JO - 3-k h 4 P^i/- 1 - tf P 'J "7-;H - 1 -t7 hx h U ;V 
(110 mg) $/V,/f^f;^M7$F (2 mL) lzmM> &&Tldl#bfco 
^>V*-C> TKUHb^hU «7A (6 0%*, 3 5 mg) £2JP;?U £ £> ^iT? 0 . 5 R# 

mmwvtco ^w-?, £.?<t*?-)v ( o.io mL )^ijnx.fet^ cartel sm 

4-EC2 5,3 i&-3-^ h^r->-2-^^-l-tfnU> ? x:;i/]-l-^>' h-hU;W 
( 1 1 0 mg) Wb^Hl 13 9). 

[a] D =-221° (c=0. 4 5, MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1. 1 4 (3 H, d, 7=6. 2 Hz), 1.8 0-2. 
25 20 ( 1 H, m) , 2.28-2.46 ( 1 H, m) ,. 3.20-3.38 ( 1 H, m) , 3. 
4 7 (3 H, s), 3.5 0-3.9 8 (3 H, m), 6.90 (1 H, d, 7=8. 2 Hz), 7. 
46-7.68 (2 H, m), 7.79 (lH,d, 7=8.2 Hz), 8.14-8.24 (2 
H, m). 

IR (KBr) 2211, 1568, 15 14 cm- 1 
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mmm 1 3 8 ut^m 1 4 0 ornm) 

3-(2-Xh^>-2-^VX?;Wb!DiJ^>-l-*;^>il tert-^;W (5 1 
0 mg) £h;i/X> (2.0 mL) \zmU. h*)7 )V-*uWm (2.0 mL) £2lD;t^ 

5 ZHJ;K17 1 mg), ^m^JU^A (4 10 mg) > Vt^frTsfrttSs H (4. 
0 mL) £iP*.l OptTl. 5B#P^^b^ 0 ^M£#3l^ KiSWCTk^SiT, 

DiJv?>3-^.MS^Xf;V (3 0 0 mg) «b^#fl4 0) „ 

10 1 H-NMR (2 0 0 MHz, CDC1 3) 6 : 1 . 2 8 (3 H, d, 7=7 . 2 Hz), 1.6 4-1. 
88 ( 1 H, m) , 2.2 0-2.4 0 (1 H, m), 2.53 ( 2 H, d, J = 7 . 8 Hz) , 
2.6 2-2.7 0 ( 1 H, m) , 3 . 4 0 ( 1 H, dd, 7=7 . 6 Hz and 7 . 7 Hz), 3 . 
5 5-3. 8 4 ( 3 H, m) , 4 . 1 7 ( 2 H, q, 7=7 .2 Hz) , 6.70 ( 1 H, d, 7= 
8. 4 Hz), 7.4 0- 7.6 8 (2 H, m), 7.72 (1 H, d, 7=8. 4 Hz), 8. 
15 1 2-8. 2 8 (2 H, m). 

IR (KBr) 2199,1732,1 5. 56, 1522 cm" 1 

mmm 139 ut&m 1 4 1 <Dmm) 

3-(2-I>+>'-2-^7l5 : JW \fnVi?>-l-%)l#>n tert-^;i/ (1 2 
0 0 mg) \Z4 N-mm. (ftXf;l/ii) : (10 mL) \zmM. 1. 5P#P^^bfeo 
20 b;i/X>^iP^.M^@b7Co f%mz^h?t h*D77> (3 5 mL) £#P;^ * 
#~Rdf}^ 7jc^bU^«>AT;U^xt7A (5 3 0 mg) ^^*T^SP^7£^ M 

mzrnv 3mmm.ftvrco K^m^^^r^ 4 N-ymit^-h^^A (6 mL) 

RtKzK (6 mL) &lmZ.ftBlsr£o rh7k Hn^^>^P^-^>h 3IH^ffV^ 
fh7kHD77>l^btii^@Uc. ^MlCgSfP^TR (5 mL) £ip;t 
25 ^nn^>-e&ffiL7Co ^JC4-^;i/^-D- 1 -7-7 hXh'Jjl/ (3 4 0 
mg) , (4 10 mg) , S^tMI/X;!/*^ F (6.0 mL) £JP*_ 1 

oot:t3.oi^r«uc. Mfc?&a?«, Kfomz7k&m€. wm^^m 

^D"7h^7^-TiStT, 4-[3-(2-bHD^^X^)-l-tfnU> ? x 
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)V]-l-3-y b — hV)V (2 2 3 mg) (fc&tol 4 1) o 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 4 5 (3 H, t, 7=5.0 Hz), 1.62-1. 

9 0 (3 H, m), 2.10-2.60 (2 H, m), 3.41(1 H, 7=9. 2 Hz), 3. 

5 2-3.9 0 (5 H, in), 6.65 (1 H, d, 7=8.4 Hz), 7.36-7.68 (2 

H, m), 7.7 1 (1 H, d, 7=8. 4 Hz), 8.10-8.30 (2 H, m). 

IR (KBr) 2 2 0 4, 1 5 6 2 cm" 1 

mmm 140 ut&m 142 onmy 

2-[(l £)-^D/Vl-X— ;WtfDU5?>-l-*;V#>® tert-^;V (16 0 0 
rag) ^^/-JK5 0 mL) »K (2 mL) mSl 0X/X9S?#Alfc* 

7K) (1 6 0 0 mg)SUn^7K^m^Tfc 1 9B#f«bfc, M&£3ic', 3}££2S 
^Hbfeo itCb;VX> (2.0 mL) HJ7Ma»H (4.0 mL) 

sjn*MTfci«MW«#bfc. Rawt&wfflGiau b^4-^;v^-d- i - 

^-7 h- hV)l (5 2 0 mg) , SmftVVJ* (1 4 5 0 mg) , z? t'DWVtt 
(10.0 mL)-&jJD^.l 0 0*CT3. 5«fraa»Ufc. ^J&% 

nfc^m^ > U # ?)l*> 7A^D7h^77^ -tiS UT, 4 - ( 2 D ¥)V- 
l-bfDU^n;W-l-^-7hXbU;W (3 10 mg) S#fc (fli^l4 2) . 
1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 0 . 8 9 (3 H, t , 7= 7 . 0 Hz), 1.20- 
1. 4 5 (3 H, m), 1.60-2.10 (4 H, m), 2.2 0-2.4 0 (2 H, m) , 
3.28-3.40 (1 H, m), 3.80-4.10 (2 H, m), 6. 8 0 (1 H, d, 7= 
8.8 Hz), 7.4 0-7.7 0 (2 H, m), 7.75 (1 H, d, 7=8.8 Hz), 8. 
1 0-8. 3 0 (2 H, m). 
IR (KBr) 2 2 0 9, 1 5 6 0 cm" 1 
mmW 14 1 (ft^#J 1 4 3 ©»BS) 

(2 jo - 2 - ( l - 1 F n * 1 ^;wx^;V) tf n y >- 1 > 

(1 2 0 0 mg) **7)V7)VU—)V (3 0 mL) <2. 0 mL) , 10% 

/t^i^A^m ("£*) (6 0 0 mg) &%QZ-7kmm.ffiTFlZ 2 . 5WrHBtW^bfc. 

3^£iS«l&S£0Ufc. Mt4-7MD-l-t7h^h'J;i/ (3 9 0 
mg) , £H»#U#A (9 4 0 mg) , v?^^X;i/*^-> > (10.0 mL) £in?L 
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i o otTi 7ftmmtvtzo mm.wm** ^^tr^s^ wm^^r^ 

(Chromatorex HH *±->U 5/7K) tiitt, 4-[(2 $-2-(l-b: HD^> 

- i-^^;i/x5=-;w-i -en us?n;W- 1-^-7 hxMUV.d 20 mg) Mb 

14 3). 

[a] D =-3 3 7. 2° (c=0. 7 7 6, MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1. 1 0 (3 H, s), 1.6 0-2.3 0 (5 H, 
m), 3.10-3. 2 2 (1 H, m), 3.7 0-3.9 0 (1 H, m), 4. 2 3 ( 1 H. 
t, J = 7. 6 Hz), 7.2 6 (1 H, d, 7=8. 8 Hz), 7.5 0-7.2 6 (2 H, m), 
7.7 2 (1H, d, 7=8.8 Hz), 8114-8.28 (2 H, m). 
IR (KBr) 2 2 1 2, 1 5 6 8 cm" 1 

mum 142 ub&m 144 <oms> 

(2 ^-2-^V^atf;i/t!D'J> ? >-l-^;V#>m^>> ? 7l/ (1 7 0 0 mg) 

p (3 0 mL) \zmM> W&k (2.0 mL) , 1 OXrtyW&fim C^tK) (1 

700 m)*tottMfmy\zi 7mmmwvrc a im*z&* zm&mm&m 

Lfc. T&mz.A-7)V3rU- 1 -:K7 h-HJJV (5 10 mg) , ^m^U^A (1 
3 8 0 mg) , V^)V7,)V^^Y (15.0 mL) Sim*. 1 0 0 tTC 9 

ibt, 4-[(2 ^-2-rvyoe;i/-i-trnUv ? x;i/]-i-^-^hxhu;i/ (2 

2 0 mg) 14 4). 

[a] D =- 3 3 7. 2° (c=0. 7 7 6, MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 0.8 1(3 H, d, 7=7.0 Hz), 0.9 4(3 
H, d, 7=7. 0 Hz), 1. 6 0 - 2. 2 0 (5 H, m), 3 . 3 0 - 3 . 4 6 (1 H, m), 3. 
88-4.08 (2 H, m), 6. 85 ( 1 H, d, 7= 8 . 8 Hz) , 7.4 0-7.6 8 (2 
H, m), 7.7 3 (1 H, d, 7=8. 8 Hz), 8.10-8.2 2 (2 H, m). 
IR (KBr) 2 2 1 0, 1 5 6 0 ci" 1 

mmm 143 ut&m 145 ©«$&) 
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4-(3-k Ko**>-l-fcIniJ *»P)-l-t7 hnhU;P (2 4 0 mg) £ N,N-V 
'^f MM7$ F (5 mL) \zmm. *?frTfcaj#bfc. -O^X\ TKUfc^hU 

ij& (6 o%m&, ioo mg) •z*>\zm.M~zo. smmmwistco -d^t. 
$&>^>v)v ( o. 1 7 mL )&m?it£'&, ^wnzi 6mmmwvr^ Rmm\z 

4-[3-(^>>?;v^>')-i-tfDUv?n;w-i->7 hnhu;i' (.3 i i mg) & 

5) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) «5 : 2.10-2.3 5 (2 H, m), 3.50-3. 
10 9 5 (4 H, m), 4. 2 6-4. 4 0 (1 H, m), 4. 5 7 (2 H, q, 7=1 1. 8 Hz), 
6.73 ( 1 H, d, /= 8 . 0 Hz) , 7.3 0-7.6 8 ( 7 H, m) , 7 .7 4 ( 1 H, d, 
7=8. 0 Hz), 8.12-8.28 (2 H, m). 
IR (KBr) 2 2 0 1, 1 5 6 2 cm" 1 

mmm 144 ut&m 1 4 6 comm.) 

15 4-[3-(2-kHD4 1 5/XfJl/)-l-Hn'Ji;-JW-l-t7h-h'JJI/ (13 0 
mg) £ ^iV-^^^WVAT^ H (5 mL) izmB. 7jO£TfciIJ$Lfco OWr, 
TK^-fb^" h U # A (60 3 0 mg) £Jn;L, $ £> Kl^fiT? 0 . 5 B#P^it#b 

£:<, OV^T, J;^;*^ ( 0. 0 5 mL )*to?itz&, ^&Tfcl 5B#BI3}fj$b 
fee Rmm\Z7k&SL€, ftHlWiffllf;. ttfflM£7fcTi$fc#U ftjft, *g*£ 

20 Lfco #5n^S^'>'J*^7A^D'7h^77^-tiIbT, 4-[3 
- ( 2-^ h+^xf JW - 1 - H D U >?XJW - 1 -t7 hx MJ ;K 8 5 mg) &SfcStt£ 

t vxmrc w&m 1 4 6 ) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 6 0 ( 3 H, m) , 2 . 1 0 - 2 . 5 5 (2 H, m), 
3.3 5 (3 H, s), 3.3 8-3.8 5 (6 H, m), 6.66 (1 H, d, 7=8. 4 Hz), 
25 7.29-7.63 (2 H, m), 7.71 (1H, d, 7=8. 4 Hz), 8.10-8.30 
(2 H, m). 

IR (KBr) 2207, 1563 cm- 1 

mmm 145 ut&m 147 <omm 

l,4-^7'n ; Et7^1/>(2.8 6 g) <£$£7K:r h7tHD77> ( 1 0 0 mL) 
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6.2 5 mD^Ua^l 5ftm&Vtz.o ^Vi*e> 2 D^>^ J > (1. 

0 7 mL) &nxi 5#jt#b£:. t&fa^bT>^~^A£in;tfc^ iixfji/ 
p^;-;v (i.3 5 g) (^U7) , 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 2 6 ( 3. H, d. 7=6.6 Hz), 1.80-2. 

5 0 (6 H, m), 2.6 0-3.0 0 (2 H, m), 7.54 (1 H, d, 7=8. 0 Hz), 7. 

6 0-7. 8 1 (2 H, m), 7.8 5 ( 1 H, d, 7=8. 0 Hz), 8.4 5-8. 5 6 (2 
10 H, m) , 8.8 5 — 8.9 0 ( 1 H, m) . 

»J14 6 (ik&mi 4 8 <D§m) 

l-(4-^Dt-l-t7?JW-2-^fJk>^U^>^7-;P.(3 1 0 mg) , 
>4kM®t (72 mg) TkX$ : T b 53rX h U y^JV^y^ > ( 1 2 0 mg) £ N, N- 
y^fMM7$ H (6 mL) \zmffi> t^ITCl 0 OttM, 2 B#|hMI£ 

15 &i,t£o Bn&miz7k&&€s mm^frT-mm^fco mmm&*xm$is. nm* 

U ;V (17 4 mg) (fl^to 14 8), 

mp 1 2 1 - 1 2 210. 

20 1 H-NMR ( 2 0 0 MHz, CDC1 3 ) 5 : 1 . 0 6 ( 3 H, d, 7= 6 . 6 Hz) , 1.60-2. 

15 ( 5 H, m) , 2.15-2.38 ( 1 H, m) , 2.42-2.85 ( 2 H, m) , 7. 

56-7.72 ( 3 H, m) , 7.86 (1H, d, 7=7.6 Hz), 8.24-8.34 (1 

H, m) , 8.7 2-8.8 0 ( 1 H, m) . 

IR (KBr) 3493, 2965, 2217, 764 cm" 1 
2,5 Anal. Calcd. for C 17 H 17 N0 : C, 8 1.24; H, 6.82; N, 5. 5 7. 

Found :C, 81.89; H, 6.92; N, 5.48. 

mmm 147 ot^m 149 <dm&) 

1 -7u ^e- 4 - ( 5 j-)]/ u ^ 1 -x >- 1 —T )V) -ry ? v >~r& 1 -7 
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m) (2 9 0 mg) , z/7>1tmm (7 1 mg) ZfcZfrr" b^^X h U 7i-M77 
>f > (1 2 0 mg) & iV^^^fMMT^ H (6 mL) \zmM* ^mm.ffiTf\Z 

i o o'cicjpm, lmmm^vrco &mm\z*&&€. mm^frT-mfthfr. & 

5 77^-TiIlT4-(5-/^>^n^>^-l-X>-l-f;V)-l-t7 

h u )vmS4- ( 2 -;>wi^># p^>^- i -x>- 1 — r 1 h-h'J ;p (m 

6 : 4CDM&M) (2 2 4 mg) 9) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 0.9 3 (1.8H, d, 7=7. 0 Hz), 1.4.8 
-1.55 (1.2H, m), 1.6 0-2.8 5 (4.8 H, m), 3.2 0-3.4 0 (6. 
10 6 H, m), 5.8 5-5.9 5 (0. 6 H, m), 7.2 5-8.5 0 (6 H, m). 
IR (KBr) 2 2 2 0 , 7 6 6 cm" 1 

mmm 1 4 8 1 5 0 ©ssst) 

4-^;U^-D- 1 -^-^ h-hU;K5 1 4 mg), [1, 4]^-k/1>(5 0 6 mg), 
^#U^A (4 2 0 mg) , S^^I^VaM^F (5.0 mL) CD*g<&#j£lO 

15 ot;TiB$p H m#b;fco^M£fr^ 

4-(l, 4-^itifA 0 >-4-r;i/)-l-^-^h-hU;K2 
8 1 mg) (ik&mi 5 0) o 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 2. 1 0-2.30 (2 H, m) , 3.40-3. 
.20 6 0 (4 H, m), 3.90-4.10 (4 H, m), 7.09 (1 H, d, 7=8. 0 Hz), 7. 
5 0-7.7 5 (2 H, m), 7.8 2 (1 H, d, 7=8. 0 Hz), 8.18-8.2 8 (2 
H, m). 

IR (KBr) 2215,1571, 1512 cnf 1 

mmm 149 at-sm 151, 152 omm) 

25 4-(5-^^;i/->^n^>^-i-x>-i— i)V)-\--ry hnhU^RtM-^-;* 
W^D^>^-l-x>-l-fJW-l-t7h-h'j;i/ (^J6 : A<DU^. 2 
5 0 mg) ^)VT)Vn—)V (2 0 mL) 1 0 %^^>?^A^m(^7K) (1 

o o mg) &tiQ%.7m^,ffi.Tiz2mm. mw^ 0 mm&z^ zm&mm&mis 

Tco mfe*Vi?uu*?> (6 mL)fc:i£8?, tlTC m— ;7 nai§3?m#m (17 
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0 mg) mmMa»i/fc. &femz**&€. ^ti^iaibfc. 

U # y;p* 9A^C7hif77-f -TfKiai/T, 4 - ( 2 ^;i/>^ a 1 >^)V) - 
l-t7h-h'JJV (ft^Kll 51) (3 8 mg) 3W4-(5-*^W6-;*^+l-tf 
5 ->^a[3, 1, 0 ] a^u-- 1 --f ;w- 1 -t7 h - h U ;Kft^i 1 5 2) (6 2 mg) 

15 1 

f H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 0.3 9(3 H, d, 7=7. 4 Hz), 1.3 5-1. 
5 8 (1 H, m), 1.6 0 — 2.40 (5 H, m), 2.5 2-2.8 0 (1 H, m), 3. 
10 .8 0-4.0 0 ( 1 H, m) , 7.43 (1H, d, 7=7.6 Hz), 7.5 8-7.7 4 (2 
H, m), 7.8 7 (1 H, d, 7=7. 6 Hz), 8.2 0-8.3 2 (2 H,- m). 
IR (KBr) 2 2 2 1, 1 5 7 9, 1 5 1 4 cm" 1 
15 2 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1. 2 0 (3 H, s), 1. 6 0 -2. 4 0 (6 H, m), 
15 7.5 0-7.9 0 (4 H, m), 7.93 (1 H, d, 7=7. 4 Hz), 8.22-8.35 
( 1 H, m) . 

IR (KBr) 2223, 1514, 1390 cm" 1 

mmm 1 5 0 ut&m 153 <du^) 

(2 S, 4 ^)-4-fch*n^r->-2-^^;i/tfPU> ? >-l-^;i/^>m tert-7^)i> (2. 
20 0 1 g) £Ml/X> (4.0 mL) \zmM> YV7)V-Jru%m (4.0 mL) 

h~bV)l (1. 7 1 g) , Wm%V?h> (2.7 7 g) , ^;*^X;W3Mf->F (1 

5.0 mD ootti. 5wmai^bfc. mmznnm, Kmrniz^m 

25 ^>U^^7^D-7h^77^>-tiIUt, 4-[(2 S, 4 $-4-t: Kn+ 
'>-2-^^;i/-l-tfDU^n;W-l-^7h— hVJV (119 mg) (ft-&#J 

1 5 3) o 

[a] D =- 2 6 3. 9° (c=0. 4 6 2, MeOH) . 

^-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1 . 2 3 ( 3 H, d, 7= 6 . 4 Hz), 1.7 0-1. 
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9 0 (1 H, m), 2. 04 (1 H, d, 7=6. O.Hz), 2.5 6-2.74 (1 H, m), 3. 
2 5-3.3 9 (1 H, m), 3.85-4.10 (2 H, m), 4.3 5-4.5 5 (1 
H, m), 6.9 0 (1 H, d, 7=8. 4 Hz), 7.4 8-7.6 9 (2 H, m), 7.7 9 (1 
H, d, 7=8. 4 Hz), 8.16-8.30 (2 H, m). 
5 IR (KBr) 2 2 1 2,1 5 6 7 cm" 1 

mmm 1. 5 1 ut&m 154 amm.) 

4-[(2 s,4 ^-4-t Fn^r->-2-^^;wi-tfnu> ? -;W-i-^-7hnhu;i/ 

(3 1 0 mg) , %m (210 mg) Rtf h U 7 ^X M77^ > (645 mg) ^ 

h;wx> (8 mL) \zmm> ti^T7>/^*;^>tyxfjp (4 0%h;vx 

io >mm> l mL) ^MTtci 5mmm&vrco ^miz^\^> (2 0 mo 

^^;i/T;i/3-;i/ (1 5 mL) ^m#u^A (6 8 0 mg) muxmmrf\z 

h^77xf-TtSU, 4-[(2 5, 4 5)-4-fc Fa^>-2-;>Wl/-i-tfny >>x 

;W-l-t7bX><J^ (119 mg) W&Qli 5 4) . 

mp 14 9-15 It:. 
20 [a] D =- 2 1 1 . 8 ° (c= 0 . 5 1 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.2 0 (3 H, d, 7=5. 8 Hz), 1.6 6 (1 

H, d, 7=3 . 6 Hz), 1.8 0-2.0 0 ( 1 H, m), 2.2 0-2.40 ( 1 H, m), 3 . 

2 8 (1 H, dd, 7=1. 8 Hz and 11.0 Hz), 4.18-4.60 (3 H, m), 6. 

9 0 ( 1 H, d, 7= 8 . 4 Hz), 7.40-7.6 8 (2 H, m) , 7.76 ( 1 H, d, 7= 
25 8 . 4 Hz) , 8.0 8-8.2 0 (2 H, m). 

IR (KBr) 3 4 8 0, 2 2 1 4, 1 5 6 4 cm" 1 

mmm 1 5 2 at^m 155 omm) 

4-[(2 s,4 iO-4-t Kn^->-2-^^;i/-l-lfnU> ? x;i/]-i-^^hxhU;i/ 
(7 3 mg) * N,*hi?*?-)lft)\,&7S.}z (2 mL) *ifrTfcift#Ljfc:. 
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OWT> TK^b^-hU^A (6 0%?fi&, 1 7 mg) £J0*., S^CSlTO. 5 0f 

Kiaa^i/fe. o^T, «fc3fc*^;u ( o.i ml )£jn*-fc&> mltici smm 

iilLi^fc^^WyM^^DTh^^^T'lilt, 4-[(2 
5 5, 4 70-4-* h^->-2-^^;i/-l-tfDUS?-;i/]-l-^-^ h-hU;v (7 2 mg) 
. (>fb^l 55), ... 

ip 8 8-8 9*0. 

[a] D =- 2 2 5. 1 ° (c= 0 . 3 8 6 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 5 : 1.2 0 (3 H, d, 7=6. 2 Hz), 1.70-1. 
10 9 0 (1 H, m), 2.5 0-2.7 0 (1 H, m), '3. 2 8-3. 44 (1 H, m), 3. 
4 0 (3 H, s), 3.84-4.0 8 (3 H, m), 6.8 8 (lH,d, 7=8.2 Hz), 7. 
48-7.70 (2 H, m), 7.79 (1H, d, 7=8.2 Hz), 8.14-8.30 (2 
H, m). 

IR (KBr) 2 2 1 0, 1 5 6 9 cm" 1 

15 mmmi5 3 1 5 6 <Dmm) 

(2 s, 3 S)-2-*^)V-i-l(i ^-l-^x^i/x^WtfnUv'^s-^;^^ 
(1.00 g) ;p (20 il) , gt& (1. 0 mL) , 1 0%/1^>^ 

(^-zK) (3 5 0 mg) (DM&m&Tkmm.WTFiz 4 Bf P B 1il#bfco M«?r^*> 
Mt4-7MP-l-t7bZhU7l. (6 8 0 mg) , 
20 U "7 A ( 1 . 6 6 gK 5?*g\Jlo*;Wafc*$/ H (10.0 mL) £2jn*. lOOt 

Tl. 5B#Wit^Lfe. RJ&MlZ7k&m€ s »txf;n?iffll/fc. 

(2 5, 3 5)-l-(4— >T/-l-^-^^;i/)-2-^^;i/t!P 
W>-Z--tl)Vi£>m*^)V (2 6 2 mg) Ofb£-#U 56) „ 

25 [a]„=-2 3 6.3° (c= 0 . 4 0 8 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 1.3 5 (3 H, d, 7=6. 4 Hz), 2. 0 0-2. 
52 (2 H, m), 3.10-3.48 (2 H, m), 3.76 (1H„ s), 4. 05-4. 
4 5 (2 H, m), 6.9 3 (1 H, d, 7=8. 6 Hz), 7.5 0- 7.7 0 (2 H, m), 7. 
8 0 (1H, d, 7=8.0 Hz), 8.14-8.28 (2H, m).. 

I 
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IR (KBr) 2213, 1737, 1570 cm' 1 

mmm 154 at^m 157 <otm) . 

(2 S,S i)-l-(4->T7-l-^>'5 1 ;i/)-2-^^;HfDU> ? >-3-^;i/^>m^ 
3^K6 2 mg)^^^;UT;i/=i-;i/ (2 mL) 1 JMcSMfctf-hUtfA (0. 

5 63 bl) m.uTiz5mmtmistco siTpH=2ttm m& mt- 

yM7A^n t ?h^77^f-Tillt, (2 3 ^>-l-(4->7y-l-t75 1 
;W-2-^^Jl/t:niJy>-3-*M>f (8.8 mg) (fls^«15 7) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1.15(3 H, d, 7=6. 2 Hz), 2. 0 8-2. 
10 5 5 (2 H, m), 3. 0 8-3. 2 4 (i H, m), 3.3 5-3:5 0 (1 H, m), 4. 

0 5-4.4 0 (2 H, m), 6.9 8 (1 H, d, 7=8. 0 Hz), 7.5 0-7.7 6 (2 
H, in), 7. 8 2 (1 H, d, 7=8. 0 Hz), 8.16-8.3 0 (2 H, m). 

IR (KBr) 2213, 1708, 1570 cm" 1 

mnm 1 5 5 1 5 8 ©sag) 

15 2-{(2 5,3 i)-2-^-l-[(l 5) - 1 - 7 i-^X^JW t! □ >J 3 -'f ;W 
-?un>-2-3r— )H1. 0 8 g)$^^;-;K2 0 nL)fclj§#,BSfe(l. 0 mLK 

io%/t7i?7^ (500 w)&Mttmm.m : \z3mmm&Lr£o 
tm&z&s zm&MMmmvtzo mmz4-? )\>*u- i-^y hxhu )v (7 

5 0 mg) , gmfiVVJ* (1.81 g) , ^pWl/yUPtfc^F (20.0 mL) & 

20 jn^.1 0 ot:T3. ommm&vtzo m&\zntm&* tlx? 

%7&?U*?ht?7 7j—T*mmisT, 4-[(2 5,3 5)-3-(l-kHD^>-l- 
*^)VX.J')V)-2-*?-)V-l-\±UVz?-)V\-\-jr7 h-hu;K5 4 3 mg) <H# 
(fbfrtJl 5 8) o 
25 [qs] d =-2 2 5. 5° (c= 0 . 2 0 , MeOH). 

1 H-NMR (2 0 0 MHz, CDC1 3 ) 6 : 0. 9 8 (3 H, d, 7=6. 6 Hz), 1.3 4 (3 
H, s), 1.3 9 (3 H, s), 1.5 7 (1 H, s), 2.0 5-2.16 (2 H, m), 2. 
45-2.65 (1 H, m), 3.20-3.40 (1 H, m), -3. 70-3. 9 2. (1 
H, s), 4. 3 5 -4. 5 5 (1 H, m), 6.8 9 (1 H, d, 7=8. 0 Hz), 7.45- 
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7.70 (2 H, m) , 7.77 ( 1 H, d, /= 8 . 0 Hz), 8.0 6-8.2 4 ( 2 H, m) . 
IR (KBr) 2 2 1 1, 1 5 6 9 cm" 1 

mmm 1 5 6 ut&m 159 <omm.) 

4-C(2 S,3 5)-3-(l-bb*D^->-l-^^;i/X^;i/)-2-^^-l-tfPU> ? n 
5 ;W-l-t7h-bU;Ml3 0 mg) ^nn^^> (2 mL) \zm». -40*C 
MPTl^naXM-MV'>7t- b (0.10 mL) j£JnS.3 0#MJ« 
#bfeo (1 0 mL) Rtf5?^no*>> (2 mL) SrJP*., 3 O^SD^ 

lo -?htf77-<-T*mmhx,ji)irts.>mi-i(2 s, s s-i-u-^t/-!-*}-? 

.^;v)-2-^^;i/tfPU^>-3— r;w-i-^^;vx^;p (i 9 mg) ({b-a- 

11159) . 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : .0.94 (3 H, d, /=6. 6 Hz), 1.63 (3 
H, s), 1.68 (3H, s), 2.10-2.30 (2 H, m), 2.68-2.85 (1 
15 H, m) , 3.7 0- 3.9 0 ( 1 H, m) , 4.3 5-4.6 0 ( 3 H, m) , 6.90 (1 
H, d, /= 8 . 0 Hz) , 7.4 6-7.7 0 ( 2 H, m) , 7.78 ( 1 H, d, /= 8 . 0 Hz) , 
8. 06-8. 24(2 H, m). 
IR (KBr) 2212, 1715, 1568 cm" 1 

mmm 157 m&m 1 6 0 <Dmm) 

20 (2 s, 3 ^)-3-(T5/^;i/^n;i/)-2-^^;i/tfnU> ? >-i-^;^>^tert-y 

(7 6 0 mg) £b;PX> (4. 0 mL) HJ y )V*uWm (4. 0 mL) 

-t7h-h'J^ (5 7 0 mg) > ISitfJU^A (1 3 7 0 mg) , v^^WX;^ 
+yH (12 mL) £Jn;l 1 0 0 tTC 5B#TO J£bfc<> ^Mfcfc^SJ&W^JcS: 

V> :mm^JV=l : 2SrJD^^bbT> (2 £ 3 j)-l-(4-y7/-l-t 
7^l/)-2-^^t!aUy>-3-^M^5 H (15 8 ig) #?^> 
V%tf)W : 7&?ti^btf$7s{--vmMVT. mk&%9 (2 8 9 mg) (fc 
<£#ll 6 0) o 



WO 2004/016576 CT/JP2003/010228 

218 

mp 204-206 *C. 

[ot] D =- 2 7 6. 7° (c=0. 3 8 8, MeOH). 

1 H-NMR (2 0 0 MHz, CDC1 3 +DMS0-d 6 ) <5 : 1. 1 7 (3 H, d, /=6. 2 Hz), 2. 
0 0-2.5 0 (2 H, m), 3.0 6-3.3 0 (2 H, m), 4.0 5-4.3 0 (2 
5 H, m), 5. 8 4 (1H, br.s), 6.5 1 (1 H, br.s), 6.9 8 (1H, d, 7=8. 

0 Hz), 7.5 0-7.7 1 (2 H, m), 7.8 2 -(1H, d, 7=8.0 Hz), 8.12 
— 8.30 (2H, m) . 

. IR (KBr) 22 1 0, 1 6 64, 1 5 6 7 cm" 1 ' 
Anal. Calcd. for C 1 7 H 1 7 N 3 0: C, 7 3.10; H, 6.13; N, 15.04. . 
10 Found : C, 7 2.8 2; H, 6.03; N, 15.09. • 

mmm 1 5 8 1 6 1 <Dmm) 

(2 S, 3 5)-l-(4-i -/T ;-l-^7^)V)-2-*^)V\±uVi?>-3^)VTS*-V$: 
b* (160 mg) ^DD^^> (3 mL) \z&M> m7khV7)VjruWWl (0. 

T*&nfeiS*'>U*yM7^^DTh^77^-TllitT, (2 5,3 5)-l 
-(4-^7/-l-t7?;i')-2-^5 i ;HfniJ> 5 >-3-^M^hU;Kl 2 4 mg) 

{ik&M 16 1). 
mp 143-145 *C. 
20 [a] D =-l 9 2. 6° (c=0 . 3 4, MeOH). 

1 H-NMR (2 0 0 MHz, CDC1 3 ) <5 : 1 . 3 6 ( 3 H, d, /= 5 . 8 Hz) , 2.20-2. 
50 (2 H, m), 3.0 8-3.2 5 (1 H, m), 3.38-3.50 (1 H, m), 4. 
00-4.22 (2.H, m), 6.96 (1H, d, 7=8.0 Hz), 7.50-7.78 (2 
H, m) , 7.83 ( 1 H, d, 7= 8 . 0 Hz) , 8.18-8.30 ( 2 H, m) . 

25 IR (KBr) 2 2 4 9, 2 2 1 3, 1 5 6 7 cm" 1 

m&Mm^&TK'to ^fc^^K Bring IS© THClJ , l"H 2 S0 4 J > TMsOHj iX.E<Dm. 
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mi 3] 



fb-g^No. 


10 0 nMTODlfiW (%) 






LNCaP M ! 


1 


8 8 


7 8 


3 


9 7 


9 7 


8 


9 2 


9 6 


1 0 


112 


14 4 
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1 8 


9 6 


7 9 


1 9 


7 5 


9 1 


3 0 


10 5 


113 


4 5 


10 5 


110 


4 7 


116 


116 


5 0 


9 1 


10 2 


5 6 


8 0 


9 1 r 


7 3 • 


9 5 


?.5 


7 6 


10 2 


9 7 


.7 8 . . 


9 2 


9 7 


8 1 


10 4 


10 0 


8 2 


8 5 


9 4 


8 3 


9 5 


10 2 


8 4 


8 8 


9 3 


8 5 


9 5 


9 9 


9 5 


9 2 


10 5 


9 9 


9 8 


9 2 


10 0 


9 7 


9 2 


10 1 


9 3 


9 7 


10 7 


9 5 


9 3 


10 8 


9 9 


10 0 


| 10 9 


9 8 


9 9 


111 


9 3 


8 8 


113 


9 7 


9 8 


115 


9 3 


9 7 


116 


9 9 


9 4 


118 


9 6 


9 5 


13 9 


9 5 


9 9 


14 1 


9 6 


10 1 


14 4 


10 3 


10 2 


15 5 


9 5 


9 2 i 


15 8 


13 4 


115 


16 0 


110 


115 


16 1 


113 


115 



^m.m 2 cos 7 mfa&m^tcutf—p—T y±^c m~r?<D4k'&mm<!fi 

Cos-7£ 1 5 0 cm* 7773t:5, 0 0 0,0 0 0 cells Jf£, ig^W. (10%. 
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Dextran Charcoal (DCC)-Fetal Bovine Serum (FBS) % 2 mM glut amine <£:1l"tf DMEM 

mm 4>T2 4mm&m& ar mfc^-sts^ &—wk, &&z$ psa ^d^- 

a-^fcHD^hXT-D^fctel 0 0 nM©>fb^^Jn.bT, $S>^2 4^ 

a>mwtfis^n^>;i/>'7x^-if^'i4^i o otbT^Mop^^ 

10 [il4] 



No. 


10 0 M~l:<DMWm (%) 




m^m . 


1 


9 7 


3 


119 


7 3 


8 4 


7 6 


112 


7 8 


7 8 


8 1 


10 7 


8 2 


8 0 


8 3 


9 0 


8 4 


9 4 


8 5 


10 7 


9 5 


112 


9 9 


10 3 


10 0 


10 1 


10 7 


113 


10 8 


10 4 


10 9 


8 5 


111 


8 9 


113 


12 2 


115 


110 


116 


9 9 


118 


9 9 


13 9 


8 9 
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14 1 


8 5 


14 4 


10 8 


15 5 


9 0 


15 8 


9 1 


16 0 


7 4 



mmm3 b KtftAL^miia&fc&frs ps a g&iay 

tbM3iSi0m».LNCaP-FGC £9 6 7C/1/-H-5, 0 0 0 cells/1 6 Op. 
L/wellT«#> SB, Mtft^(MStlO O nMK ^§VM^It^§ tf- 
^^fdmhXfn>(t«gO. 3 5-3 5 0 nM)£i»U ^»iJP 3 
5 B'&Km^k-tm&lBlWIrZo 7>^U^f>^Wm\zm^n^ PSA (Prostate 
Specific Antigen) ©ig§t±fif ELISA fc<k DWSU lf-*/I4Hll»*0 

tU 3 5 0. nMOxXbX^O>^iP^l OOtLfcH©, KIMfr&4&K:«kS 



DUtl 5] 



No. 


100 nMT?©PSAjg£4EJiS5(%) 


3 


9 0 


8 


7 1 


1 0 


7 5 


1 9 


7 0 


3 0 | 


10 0 


4 7 


8 8 


5 0 


8 8 


5 6 


9 6 


7 6 


8 5 


7 8 


8 9 


8 1 


"~ 9 8 1 


8 3 


9 5 


8 5 


9 2 


9 9 


8 3 


10 0 


8 2 


10 1 


8 6 


10 7 


T ~ 9 5 


10 8 


10 2 


10 9 


8 6 
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1 1 

111 


7 0 


113 


8 8 


115 


7 6 


116 


8 4 


118 


8 8. 


13 9 


7 3 


14 1 - 


8 7 


14 4 


8 7 


155 


9 1 


15 8 


8 1 


; 16 0 


8 2 


16 1 


12 2 
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1) frji^ymtfjfemMW (LNCap-nr &>£z$mk pea 2b-hr mmm omiL 

LNCaP-FGC 43<ktfMDA PCa 2b mfaW&T> Fn$*>&|fcV>;fciMijK (LNCaP-FGC 
5 &RPMI1640+10% Dextran Charcoal (DCC)-Fetal Bovine Serum (FBS), MDA PCa 2b 
U Ham' s F-12K + 25 ng/ml cholera toxin + 10 ng/ml EGF + 0.005 mM 
phosphoethanol amine + 100 pg/ml hydrocortisone + 45 nM selenious acid + 0. 005 
mg/ml insulin + 20* DCC-FBS) ^T?^*bfe 0 3U^iL^^^ 3*58^ 

ft &s±mm&mffi*?z> tmrn-rz*. ? ic&^fco ^nmm&^n^n LNCap-hr & 

10 £Z$WA PCa 2b-hr t£-3\ffc 0 

2) 7> h*py>^#:Tzfnx hg&T^£MBMMg!£M3^>MM 
ttm LNCaP-hr (7>\*U?>&m*itmmtin* &0MW%m) 24 fcf V 
— Y\Z 40000 cells/mL/well SB 0. 01 10 nmol/L ©tt§Mt'&*&S& 
JPU ^JD3 H^fcttgcfcffrZffilLfco MDA PCa 2b-hr (7>Hny>Si 

15 >»fe:iSf«l?an? 61 flimg) MBS 24 40000 cells/mL/well Tit, 

US 0.01 fre> 10 Mmoi/L ottSWfr&to&Sfebnu mtn4 B^~«tfc£fHllb 

fee 

LNCaP-hr ^cfc^MDA PCa 2b-hr ^©ii^t^^B^b^iC «k 0*J$ 
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6. 7ml0lf*lCitUa-^Dl/iJ>5. 8gS»»Ufc. Hftfcgijfclig 
i»Lfc#U?L« 1 5 0 0 0) (5 1. 6 g) 

aD^^>»«i3 8g*»ftiu t-h5-5 ^-s— -e 9 frmmwmt: m& 

5 |t!6 0 0 0 r pm) b&«, 1 5tiliIbL Jin&^*»*f, «KBbRi; 

S^fcWKbfc 0 . 1 %#U tf~— )VT)Vn-)], .(P'VA) 13. 5 LfcJO 

. ©IhI*E»[«#SJ 7 0 0 0 r prntlLftlfe. ^0W/O/WXY;k> 3 >£$g<J*j$ 

VA5 ^ b ^M©7KTS^m b D -7 > - b 8 . 7g^UII^ 
JJlDttttjlftLfc. lfe^©«BMS«#^^±#$-er, S^5 2.^7? 6 9»1f£#£i± 

feo ^nstarifi^UTv-r^n^^-fe^^fc. 5%d-v>- 

15 1 — ^©T-f ^q*^*5 8 gjJtf&nL 

ammrn 1 K«cDfc£* 5 . 0 mg 

(2)^ 2 0.0mg 

(zmWK ml 
20 mmm l fE«(ZMt-g-% 5 . 0 mg &£.Z$&i&2 0 . 0 mg S3!IS7KK:jS»$^ 7K£ 
MA.X±m2. 0 ml £t-5.#tt&5»U&»&frTte2 ml ©T^^l/fc^SJtr*. 

mm 3 ^^h^uy^mmn 

(1) f7 h7.-7 = -D> 5 Omg 

25 (2) ^ J — X 3 4mg 

(3) M>tD3->i» 10. 6mg 

(4) b^^un^mm <©t)tt> 5mg 

(5) Xf7'J>i7^^^ 0. 4mg 

(6) ^;i/^^>-^^;i/ii;n=i— x#;i^>^a 2 omg 
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9Y 12 0mg 

m^^MtB (i) ~ (6) £*i£-u fstmte&Qttmis* mizm^o 
s&utti 5 

mm. ^m.mm. -wi^ym&mm m\z lhrh mmfcma&M&mm) <d^m- 



WO 2004/016576 CT/JP2003/0 10228 

237 



1 . *$§!5£ 




to 



vumm^nx^Th^mmm^, mzw&znx^xh&^fikmm^ mm 

S£\ :£CR a (i£4>, R a teM£^ tRUM^ 7K^*£fckm 4 ££nwx%<fc^ 
10 7;Pn^v«^^-To ) T^^n^S^^-To Y" ttk CR 2 R 3 ' (jSf, R 2 te7KS§JlH\ 

fb $ tiX V>T 0: frtf* v-;P»* fc««tft$ tiT l^T t> J; V^{b7Ki5tS£ , R 3 ' 

um-et^ 7kmm^, ">7/i, -bni, K^nT^Tfc.^TS';^ xx 

m£nWTt>£V^b7Mt«£, R 5 * tK^M^ v-X/^ xhn», • 

m&znx^xb^Tzsjv^ xx^;wbfeb<«T^>Mb^nTViTfe<fc^ 
20 ;i/^^->;i/S*^:«Mm$tiTViT ! bj:Vi^b7jcms^^n^n^'ro ) x^n 

a^^nTl^TfeJ;^^!!^ m^M^^fe^ S(0) m (5£*> mteO, 
l*fe«2^To ) Xmt£n2>&*, 2) W#t5£CR a (^4>^>IB^»fB^g|lC 

iwiDo ) x^tsnzmoM-s. a&w te*<D&m^feMiamm\z\eiv 0 ) x^ 

25 «S9IH^«^|rICo ) T^^n^S©^> CR 8 h Y 21 t^^«xM^Sr^-ro ) 
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CR 2 $Ztc\t Y 21 CR 4 <fe b < te^ICTO B §t<Z>-g&£fllJ&b WT*> <fc^„ 

R'^^^liiS^^-To 5£ 

[i,2 -a] t!^^>m, mmm^r^jvmxm^nx^xh^^^^ 

n[2, 2, li'v/^arc***^ 

4) W^CR a (^4«cDfB^^HiffH^^IWlDc ) T^£tl£*T& D , BSIt^cO 
i^bfet^nT^Tfej;^ 1 , 2 , 5 , 6 -7- h 7 1 Hn tf U ^>ITe&<5*§1=r, 

5) l-[4- (l-tf^'J^—;i/) -l-t7fJWl^/X 4- (1-fcWJ 

- 1 --hnt7^l^x 4- (i-t£^U^~;i/) - 1 -jr7 h- hU 



2 . — k HS!5£ 
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v\-m^nx^x%^mmm^. mtmm^nx^x^^mmm^ mm 

tl^fo V teiS CR 2 R 8 (j£<K R 2 ^ck^R 3 «ll-*fe«^oT7jc^m^ *STJ 

5 - has. Ii$nTV^Tfei^7'>M> xX'x;Hb i bb<«T5 Wbsn 

st. ) ^1x5**, y 2 ^cr 4 r 5 (i^.R^it^tfttra— ^fcfras&o^r 
io **s**n-fn^-r. ) -msn^s, mm^nx^x%^^mm^ mm'm 

«Y 2 K:33tt3 CR 4 t)b<^mM : P«B^0-?f|5Sr^bT^T s b«i;V^ R 1 tett^ 

15 i) Bmww&znx\<>xh&\<^^v>nx&z>Wi&. 

Wfed;^^?/^^!^^ BS^^tHn[l, 2 -a] 

^r;i/^*-e«m^tlT^TfecfcVi2, 5-$>7'1flf$'£'Ci[2. 2, 1]^\^> 
20 Str&S»£\ 

3) hmftm&znx^xh&<mmi£nx^xh&^77>m&fr\t\Z7>m.x 

4) 1-C4- (l-tf^Ui^-;!/) -l-t7fiWl^/>« 4- 

25 v 5 ^;!/) - l-^hnwi/x 4- (i -tf^Uv^n;!/) - 1 -j-y h~hU 
;i/43<fctf4- (l-Knu^n; 1 /) - i-^FdW^K. 

4. B^«m$nT^T ! fc«fcVitfnU> ? >^ |Stft$nT^T'b«kVibf^U> , > 
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mmznx^xh&^yvv >m. m&tEnx^xh&^^vwym, em 
5 7^£¥>mx&z>mj£mimm(Dtt l &Wo 

5. R'^T/S^hnS, An^Vl?, t WM?snx^X>b&^7z/)m, x 

<D/\u^>m^xwt^^ c i-6 T;Mr;p«*tr**ii*gi i fszm.<oo&to* 

6. AS^fcttB|l-0R\ R 2 , R 3 \ R^^R 5 * ^©g&S** (1) 

10 ^ (2) AO^>fif , (3) y77«, (4)-hPl, (5)*«iS,'<6) 
ii^tlT^tU^TVS^ (7) XX^Wkfeb^.^TS K-fbSnTWTfe 
a;V^;V^^->;i/S, (8) H$tlT^Tt>J;^C H 7^M, (9) W&'Z 

*vcv>T*>«kv> c,. 6 Tv';us. do) em$nT^T%<fcVi c^y^n^s, 
(i i) ^r 6 s(o) p (5£+, R 6 «e^nT^xt)«t^ c M r;v+;«*, p 
15 i*fctt2^n j en*t. ) T^snsa, (i 2) t+vs, (13) tnn 
+Hs;s, (1 4) smsnrvvrfej^c^x^n^w ^/gfccktf (1 

6 1 1E«©ft:^*. 



x (l) jjc*®^ (2) ^771, (3) -hnS, (4) Any>I^ 
25 ast>b<ttc,_ < 7;U3^^3tT?fliift$nTViT'b«fc^c 1 _ a T;^;v3£, (5) ad 



7. — 96lft 



20 
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( 6 ) Aoy>n^ ym&*> b < C M 7;V3^^36T?iliftSnT^T t> J;V^ c,_ 6 
r 10 ;r 11 

c^:«f. R l, ^iotR ,l w:ra— *fett»4oT (i) tr^hb^ (2) Aayvif, 

(3.) J/77iv (4)-hDS, (5)*^i, (6) ADy>I^ 

io b<«c^T;V3^->ST«m^nT^Tfei;^ c,. 6 t;^;vs, ; (7) ad^> 

( 8) ADy>If, TK^Sfe b < tt C l _ 6 T;i/3^->STBil^tlT^T ! focfcVi C,_ 6 

t;i/3^'>s> (9) c 1 _ 6 T;i/^;v*^«fctK/ , t>b<« c 1 . 6 7^;H v efii$nt 

^T*>J:V>T5/**fc»a (1 0) xx^Wtfcb^THmtsnWTfcJ;^ 

15 zi frtf^sfrm&^n^nTK-to ) ti^nsss, z 2 «m^tM^ flesnc^ so, 



• (3) sov** (4) -boat, (5) Tjcms, (6) /\n^>if, zkmsfc 
r;i/3^->», ( 9 ) c lHi 7;p^;pa£*«k^/t) b < « c H 7->^n?ifii*nT 

lriT^7^/ , S*fctt(l 0) xx^;Wb s bb<«7^ HflSSnTViTtxfcVi 



20 




,13 
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fib, 

i-[4- (i-tf^u^;i/) -i-t7f;wi^;>, 4- (i-tr^u>?- 

5 £#4- -i-rhnt7^l/>§i<. 



8. -«S5£ 




(lib) 



io 5«i©ADy>s-?T?fiift$nfc c,_ 6 x;i/^;i/g£, 

R 8 ^<fcc^ R'sn-^diS&oT (i) 7kmm^ (2) ->rys, (3) -b 

dS, (4) ;\ny>j|f, MS'b b< ^ C H 7JV3+ ^iTii^nxViTfe 
^C^TA^JVm. (5) AD^>gf, 7K^S ! bb<«C 1Hi T;i/n^->»T» 

ftsnwc«b<fcv> c M r^;«, (6) ADy>fif, *m* i fcb<«c 1 . 6 T;i/ 
15 3*'>STflmsnT^Tt>j;v> c H r;v3+'>ss&tt (7) x^^wb&i^ 

tea; 

R^°,R 11 

20 

(^:R ,o *3cj;^R ,, ^-*fe«s^oT (i) Tkmm?. (2) /\a^>nf, 

(3) '>7/S» (4) -hnS, (5) ?mm. (6) An^>If, 

b<«c,. 6 T;pn^v'STfi^$nT^T t bJ:Vi c 1h} t;i/^;vs, (7) ad^> 
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( 8 ) a n y yw,=?s tKH3£ t> b < \t c,_, 7^ 3 * ->Sx©& $ nx % £ v> c,_ 6 

lAXfc^T^/gi^cte (1 0) XXfJWtt)l/<«7^ Ffb^tlX^Xfc^Vi 

*;p^^v;i/fi^^-n^n^-To ) x^nss^, mznmw^ mnm=?, so, 
^ /anfflKft^nfc^JS^, c M r;u*;i/£*> 6 < » c,_ 6 y^HTSii 

10 (5£*, R'^.fctfR"^— *fcfimfcoT (1) tK*®^. (2) ADy>gf, 
(3) ^7;& (4).~hn^ (5) 7jcm»> (6) ADy>Bf, 

t < c H 7J^^e/S-ei ^nwtfei^ c,„ 6 t;wi/^ (7) Aay> 

( 8 ) a a y >m^> b < « c,_ 6 n ^stsh$ nx ^x *> £ v> c,_ 6 
15 7;i/3=^>*> (9) c M 7;wn*Wbb<«: c^Tv^sxemsnx 

^Tt>«k^T$/3£*fc« (1 0) XX^;Hb ; bb<«T^ Hfl5$nTV>Tfe«tVJ 
20 IC^XM, 

r 10 R" ©—^^7jcmM^^, c,_ 6 T)i*)\,m& itf/fc b < 
fc* c M 7'>;i^t«ft^nTwt>«k^7 ( 5 s^t. ) x^n&sx&o, 

25 9. 4- [4- (kHD^^W - 1 - fcWJ hUJK 
4- [3- (kHD+^^Jl/) -l-t^Uv*— ;W -l-t7h-hUM 4 
- [3- (tFD^^W -3-^5";W-l-tf^U^-;U] -l-t7h- 
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hVM 4- -l-t7h-b'JJk 4- (2 

_ x ^ ;1/ _ i -tfou^;v) -i-t7hrhUJk 4- (2 1 -tf 
d u - 1 -t? h= h u ;w 4 - ( 2 -- f v^p tr;v- 1 - tf p u s^^jw 

.i-^js-HJJK 4- (3-tb*D^->-2-^^;V-l-tfP'J^;W 

-i-t7h-b'J)w'4- (3-^h^>-2-^^;v- l-enU^Jl/) - 
i-^-^b-hu;K 4- (4-^b^>-2-^^;v-.i-ifp , J^;v) -i 
_^ :7b - 1 h , j;V4 _ [ 3 _ (tHp^>^f;W -2-.^^;w-i-tfp , J> ? - 

;W -l-t7h->U;k 4- [3- (l-tFQ^>-l-^W^) -2 
.^^.i-tfnU^-jH -l-t^b-b'JM'l - (4->7/-l-t 
^^ ;v) _ 2 -^^;i/tfPUv J >-3-*;^^^b\ 1- (4-V-T7-1- 
^-7^ ;l/ ) _ 2-^JI/tfnU^>- 4- (2-^^;V-l 

-tfDU^V) - 1 -^>VWi>-7 -*Mnh'j;k 4- (3-kH 

n*->- 2 i - tf p u - i -^>W7x>- 7 

HJ;k 4- (4-kHD^-2-^-i-Knu^) 

3-7 x >- 7 h u )v% v < n.^(D%^^ £ frttt <om.o 

i o . 



(III) 





B , 

V 1a Y 4a ( IV ) 
N 



H 

CR 2a R 3a (^ f f> R 2a ^«fct^R 3a «l^— *^»^oT7K^M^> ~>T/S> ~hPS, 
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Y 8a fctS$;CR 4a R 5a (^4>, R 4a ^ck^R 5a «^-^^«^^^*^^ ^ T 

n ^ To ) -e^nss. Bife^n*rviT'b<fc^S3!sis : ?, s(o)„ a 

fc^'W"* CR 4a! feb<«^mMTO B a M<D-^£^fcbTVvrfc«fcV>o ] T^^tl 
11. sf^JSl. 7*fctt8BB«-©^«©^'nK9y^. 

i 5 . — jks; 
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Tfc£V>|fcffc7K*£&, R r ttH^^ tK*®^ v-T/S, nhnS, «&£n 
5 Y 21 CR 4 R 5 ' (5**, RnfcKSRJS^v '>7;i, ^bDS, B&SnWTfc £V> 

mznx^xh&^fikitykmm** r 5 ' an^/***^' ~>t/s, -hos> 

10 S^$nTViTfe<kt^iI^> g^fit^&fcfik S(0) m mttO, 

isfctt2&?^r. ) Tf^^nsxs-en-^n^b, bs^$ & terns nxwr 

'b.k^Zl^CD^CD^^Y 11 ^^^ CR 2 £fcteY 2, £:i3tt3 CR'fcb^SS&tHH 2 - 

1 7.fflM<Jgl SfBfcW^^^l^-^ — £#WbT&£/W#:^5^XA£fcfci 
Mo 

1 9. m^mi 5$Em(D^zLU-^-^^vxu^)v^>m.ifi^m(D^m • 

2 0. *JW>JKttt«*»LHRH7^ h^ttST^^ft^l 9IBm©5W. 
25 2 1 . «^AJ»«T»S«t^ 19M20 IBm^^Jo 
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